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CO CHAI RPERSON HESLIN:  Okay. | think we will go
ahead and get started, it is a few mnutes after two. Wat |
would Iike to do is introduce nmyself again, talk a little bit
about this session, and then the others will introduce
t hensel ves and what our respective roles will be in the
process.

There is sort of a technical problem in that as the
di scussion is going on, | would ask that you either speak

| oudly so that your voice can be picked up so it can be

P recorded, or nove to the mcrophone. | think we are going to

try to work this out so that if you are not being picked up we
will try to encourage you to go to the m crophone.

My name is JimHeslin. | amwth the Food and Drug

b Adm ni stration, Ofice of the Conm ssioner. | amthe agency

training officer and I have been asked to be here today to help

facilitate this di scussion.

| amcertainly not an a subject matter expert. W
purvi ew on the agency is |leadership training, but I wll be
here in the role of facilitator. | would ask that we speak to

P the issue. There are five questions and actually there is a

si xth evol ving question and address those questions. Speak to

the i ssue.
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What | would like to propose is that since we have
roughly six hours, this afternoon and tonorrow norning, to get
through this and al so recogni zing that Dr. Ri ddel needs to be
ready to give a presentation, that nmaybe each of the questions
-- and | amputting this out for consideration -- that we put
about 45 mnutes to an hour for each of the questions and that
should allow us sone tine at the end.

W will try to work a break in here again this
afternoon and again tonorrow norning. And basically, that is
the ground rules. Any questions or comments so far?

(No response.)

CO CHAI RPERSON HESLIN: Al right. Susan, do you

want to introduce yourself.

M5. HARPER. Ckay. M nane is Susan Harper. | am
b Wi th FDA Center for Veterinary Medicine. | ama reviewer for
> new ani mal drugs in the division of therapeutic drugs for food

animals. Prior to comng to CV/M1 was in |arge aninal practice
in Lancaster, Pennsylvania for eight years.

| went back to school, got a masters, was in
academ a for a while, went to NIH, and now | am at FDA and very
happy to be there.

My role this afternoon, | amgoing to try to
conci sely capture the key coments and try not to denonstrate

nmy ignorance of Powerpoint in the process. So, if |I would
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i naccurately capture anything, please bring it to ny attention.

DR RIDDEL: Well, | amGatz Riddel. And | got
i ntroduced yesterday and you need to understand that | amin
the position of volunteering for sonmething that | didn't really
know what it was going to evol ve into.

My background is the last 15 years | have primarily
had a dairy enphasis at Auburn University. So there nay be
some gaps in certain aspects of rum nant nedicine, from smal
rumnants to big feed lots that | need sone of you people to
hel p educate nme on.

Because | am supposed to represent the ideas and the

P concepts that come out of your discussion here directed towards

the five or six questions, but also | think we are really

supposed to be designing or inscripting things that are going

b to i npact food animal nedicine, especially in the area of

b rum nants froman industrial perspective, through the end-user,

to the human consuner. So | really think that we need to | ook
at it as an overall package.

| am sure we are not going to have any fist fights
or anything. W need to nake sure that we do speak up as our
facilitator has pointed out.

| guess | would like to throw the di scussion open by
maybe skipping all five questions and if you all would help ne

out, what should the objectives of pre-approval studies --




| under st andi ng my background bei ng kind of negative in this --
P what are the objectives or what would be the primary objective

B for pre-approval studies to bring an antimcrobial drug to

4 mar ket ?
b Don't everybody junp up all at once!
D Well then, | guess | am probably going to have to

’ pi npoi nt specific people and I know limted people in the room
8 and you probably know who you are, and so you probably need to
B get ready.

) Tom Shryock, if you would woul d naybe gi ve us sone

| of your perspective. Tell us fromindustry what you think.

1P Because everybody's goal, to nme, and disagree if you do, should
18 be fromny perspective, to get products to treat the ani mals
1#t that we are going to deal with, pronote efficient food

b production and safe food production, and have a product that

b t he consunmer will be pleased with and will feel safe wth.

t Throw in one nore. W have to always deal with the
18 ever present antim crobial susceptibility issues.

19 DR. SHRYOCK: Thanks for picking on ne Gatz. | wll
D take that as a --

I DR RIDDEL: It is a conplinent.

2p DR. SHRYOCK: -- conplinment and we will throw out

2B sone strawman ideas here just to get things rolling.

24 There are a ot of things. W want to have the




safety, the efficacy, the quality, all of those sorts of
t hings, but also keep in mnd public health issues. But those
are the big "feel good" kind of statenments to nake.

| think what it really comes down to is we are
charged with coming up with specific study designs or
obj ectives for specific studies, then that is where the rubber
neets the road and we have really got to get down into sone of
t he sub-obj ecti ves.

VWhat do we need to prove in pre-approval situations?

You know we have heard a variety of things today with regard

toin vitro studies. | think Fred brought up a nunber of

P interesting points. Each one of those could take six hours or
nore to discuss and a full literature review to support that
pro and con.

That may be worthwhile in part to do that sort of
b thing. Animal studies with regard to pathogen | oad. | am not
sure that those really have a significant role, if any, in

terms of the pre-approval contributions that they nmake for
public health issues.
We can do them but the relevancy, the validity, and

the predictiveness are subject to question in my opinion.

P Resi stance sel ection studies mght reinforce some of the in

vitro studies, but again careful design would have to be

applied to those.




s

| guess the real bottomline is industry would be
willing to do sone studies as long as they can be reviewed with
the idea that there is supportive information, not a pass/fai
situation. Maybe we do need to consider sone of the post-
approval scenarios with surveillance, etc. as a nore
appropriate place to consider sone intervention strategies.

| amjust trying to throw out sonme ideas to get the

di scussion going. | amnot voicing these on behalf of AH or
Elanco. | amjust trying to throw out sonme ideas that | picked
up and see what others think.

DR. RHODES: | will break the ice. | amLinda
P Rhodes from Merial. | amalso an ex-large animal veterinarian.
| used to be in dairy practice for many years out in Uah. |
went back and got additional training at Cornell and | have

b been in the industry for about 10 years.

| think what we need to start out with is first of
all do we accept the prem se that pre-approval studies are
necessary? | think we are starting by saying okay, we need to
do sonet hing, how are we going to design those studies.

| think the first topic of discussion really ought

to be based on the presentations that we have seen up until

P now. Do we really think there is enough information, enough

background, enough science to do sonme type of pre-approval

st udi es?




| think clearly the question on the table is public
health. | didn't hear a lot of interest in devel oping
resi stance for bacteria because we were concerned about
tetracycline not working in cows. That is clearly not on the
table here. What is on the table is resistance and its i npact
on human heal th.

So | think my question, initially fromall | have
heard, is | don't think we are ready to design any sort of pre-
approval studies. | think the list of questions that Dr. Flynn
presented and that numerous speakers reiterated, about how

could we possibly do this? Are they predictive? Are they

P reproduci bl e? What kind of statistics would we use?

What ki nd of bugs? What kind of |oad? What kind of

duration? W have got about 20-page D thesis to generate, |

b t hi nk, before we can even begin to sensibly make sone

b recomrendat i ons about pre-approval studies.

So, | would like to put on the table for discussion
at the start, does anyone feel that we realistically should be

consi dering doing pre-approval studies at this tine?

CO CHAI RPERSON HESLIN:  Keep in mind that reactions
to the questions and so forth -- this is not a consensus group.
This is an opportunity for people to give their points of
view, as divergent as it may be.

MR WATTS: Jeff Watts, P&U Aninmal Health. Wen we
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tal k about pre-approval studies, | am going speak to it nore

froma discovery perspective. And that is, a lot of what we do

and a lot of what | have heard tal ked about is really things

that we do early in discovery just to understand the conpounds.
Now, mutation frequency studies are fairly easy to

do. Understanding the spectrum of the conpound in terns of

just sinple initial survey work, just to understand

m crobi ol ogi cal activity. |Is there resistance? Is it in a

cl ass where there is no resistance nmechani sns? How preval ent

is that resistance nmechani snf

Sonme of those things are very basic and they are the

P first pass cuts that we nmake, whether or not we even nmake the

conpound. And so those things | think becone, to nme they are
fairly obvious to do because we are al ready doing them

And so, | want to start back in discovery at that

5> | evel because one of the things that | think is useful for us

in industry is can we nake a cut on conpounds early? One of
the things that is difficult to do when we tal k about pre-
approval studies is to get out into Phase Ill trials and then
have a conpound cut out.

W don't want to have six, seven, ten years

P investnent in a conpound. We want to be able to drop that

conmpound out quickly and nove to anot her conpound.

DR. GOOTZ: Tom Gootz from Pfizer. Just to foll ow




up on that note. | think that is totally correct, but there is
anot her issue nost |arger conpani es that discover and devel op
and sell antibiotics for animal health also have sim | ar
antibiotics for human health.

Unfortunately, the anount that is taken in in terns
of revenue is very different for both of those. It is a much
bi gger industry in human health. The last thing that a conpany
woul d want to do who is in that situation is throw out on to
the animal health market a drug that is going to very quickly
i nduce or pronpte cross-resistance to sonething else they are

currently selling for human health or animal health. O

P sonet hing they may be selling down the line in either of those

t wo.

So, upper nmanagenent for pharmaceutical conpanies

b are the biggest stakehol ders of making sure that we nake those

b ri ght decisions and get rid of a devel opnental conpound qui ckly

if it has an obvious fatal flaw. Just |like we do with tox
st udi es.

They are not al ways successful, but we always try to
do wel |l -perforned and standardi zed tox studies on aninmal health

or human heal th conmpounds to make sure that that compound is

P not an outlier, that it doesn't have a fatal flaw

No one woul d knowi ngly want to put such a conpound

into animal health or human heal th because you woul d have to




pull it back. And that is the worst thing that coul d happen.
So I think howthis relates to pre-approval studies
is that, as | said before, | don't think you could reach
consensus on the neaning or value of a pre-approval study. |If
we have to do them it mght only help us identify outliers.

| can't even imagi ne what the nechani sm m ght be,

but it mght be a conpound, let's say it was brand new. There

was no ot her conpound like it known to humans. And we put it
into clinic, the field, for devel opnment of an aninal health
product and for sone odd reason that scientists couldn't

predict, on an auger plate in a laboratory it selects

P resi stance in animals for, who knows why?

A pre-approval study mght be a way to try to

identify an outlier. And say wow, you don't want to review

b t hat conpound, we don't want to develop it. Not necessarily i
b that order. W don't want to develop it period. And so it
could be a way of identifying outliers.
But, | agree with the other speakers, | don't think
-- | just can't see how pre-approval studies, no nmatter how
they are set up, are going to predict the success of an ani nal
heal th conpound, or a human health conmpound for that nmatter,
P and how qui ckly resistance is going to develop in the real
wor | d.
People said well, resistance will develop, that is

n

a
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given. O course it will, to sone degree. Penicillin
resi stance began to develop in South Africa in strep-pneuna in
| think, 1976 and today, if you go out into the clinic, in the
human health area, and you talk to physicians they say well, |
don't really care about penicillin resistance, | use a drug
t hat circunvents that.

So, I will just stop, | amjust saying | don't see
how sonme of these pre-approval studies will really show us

animal health with all of these paraneters we have been tal king

about. It is too conplicated.
| guess | would just say that what we should do, is
P maybe we shoul d put the noney towards better and nore inclusive

surveillance studies to get a nuch broader view in our market-

pl ace of what the resistance really is. Here | think | guess |

b am t al ki ng about nostly carcasses because that is the |ast stop

b before it goes to sonme form of human consunption

So, it is adifficult problembut I don't think we
are going to solve it by a real difficult nodel solution. |
think there is sone pre-approval stuff, all of the mcro that
you guys nentioned, of course you do that.

But, the threshold concept and havi ng any one test

P in vivo have one resistant isolate, | think that all of the

speakers in two days have shown all of the different ways that

t hat coul d happen, but still not really be an accurate
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reflection of how that drug will performonce it gets into the
mar ket pl ace and into the field.

So, | think it is very risky. The threshold
concept, that is the part to me that seens nost frightening and
non-valid scientifically.

DR. RIDDEL: Well, explain to me your understanding
of a "threshold" concept. Are you talking about in terns of
pre- or post-approval ?

DR GOOTZ: | will just nention post-approval.
Excuse ne, pre-approval because that is generally what the
framewor k docunment is tal king about in ternms we have to do.

Since it hasn't been defined | can't tell you what
it neans, but to nme it could nean if any of these tests either

in the |aboratory if you show genetic transfer of resistance

b gene froma salnonella to an E. coli in the laboratory or in a

b mouse; or sonmehow if you showed the transfer at sone |ow | eve

in a food ani mal .

In theory, that could be a non-starter. One result
in theory, in the worst, nost extreme exanple could say that we
won't approve this drug.

DR. RIDDEL: Now, would you | ook at that to be

P sonething that CVMis going to i npose on you or do you think

that woul d be sonmething that the industry would say we figured

this out and even without CVM putting any regulations in it, it
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is sonething that is not likely to make it to market and stay
in the market and therefore there'd be the decision nmade not to
even pursue it. Like some of the others.

What | amtrying to do is get an idea of what could
be required to ease the transition through approval into the
post - approval phase which to ne is really where "the rubber
neets the road". Ease that, answer any questions CVM m ght
have, but in the pre-approval area actually ask questions that
you woul dn't al ready have asked.

You said that already in the pre-approval and in the

di scovery phase you are doing at |east three of the objectives

P that Dr. Angul o nmentioned this norning, right?

DR. GOOTZ: | think the issue is that in vivo pre-

approval studies nodels which are not yet defined, but are

b asked of us by CVM could prevent even in the therapeutic area.

> And obvi ously has prevented food additive antibiotics that

there are sone no passes on those slides.

We don't know who they are, why they didn't pass,
but evidently there are conmpounds in those additives that
didn't pass the 550815. Big nmystery, nobody seens to know
ot her than the sponsor and you.

But, what we are concerned about is for therapeutic,
new antim crobials that we m ght stake 10 years in or 20 years

to discover froma chem stry-driven program for another part of




|

P

B

the country. Makes it up, we have one in vivo test, pre-
approval, that we have done and sonebody sonewhere detects by a
met hod, culture, PCR, it can go to any degree.

We are concerned that sone positive result in there
will via the agency stop that drug fromgoing forward. [If it
was, again an outlier of growh change, we probably would see
it before it got that far. | can't guaranty that we woul d, but
| bet we probably woul d.

But if the pre-approval stage was the first place we
saw it and it was dramatic, then yeah | think we would have an

internal -- | would think, our project teans woul d have a rea

P i nternal di scussi on.

We don't really care about you, we'd be nore

concerned about ourselves: resources and going to upper

b managenent explaining why it is we are supposed to be experts

b i n antim crobial therapy and pharmacoki netics and we woul dn't

push a conpound for five years. That doesn't make sense.
Personally, | amactually nore concerned about that

than I am about your group. But, nonetheless | think we are

concerned that for the non-obvious conmpounds, which | think

based on history will be ball conpounds, antibiotics, we are

P concerned that just a positive test, a positive result in sone

of these assays that have been tal ked about in pre-approval

will fromyour perspective stop the devel opnent of that




conmpound or, hold it up.

So we will do another test, another test, another
test and pretty soon we are six years into the patent life and
it is not our conpound anynore anyway. |If you know what |
mean. |t takes so long to recoup the investnent on
antibiotics, particularly in animal health.

We just don't nmake a | ot of nobney on themquite

frankly. It may sound like a lot to an individual, but it
isn't alot interns of a conpany. So, at least that, it is ny
understanding is the concern that we have that CVM sone of

t hese nodel s just stopping or indefinitely prolonging the

P progression of a new agent into devel opnent, into acceptance.

DR. SHRYOCK: Tom Shryock again. If | could just

add to that. W also have to keep in mnd that this does not

b necessarily apply to pre-approval studies in the sense that new

b chem cal entities will be comng forward. But that these

studies could also be used for a retrospective anal ysis of
exi sting products.

And that can conplicate a | ot of sponsor's
portfolios depending on how things may be evaluated. So, if we

did have a situation of a pass/fail, this becones a rate-

P limting step. There is a whol e cascade of consequences that

woul d have to be dealt with in that particular situation

MR. LADELY: Scott Ladely, USDA-ARS. One of the
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things on the first question, can sone nonitoring of
antimcrobials for resistance during the efficacy studies in
devel opnment of a drug, can that predict resistance patterns in
the future?

And | don't see any way it can. There are too many
factors that enter into the devel opnent of resistance. The
anount the drug is used. Even if they did other efficacy
studi es and never found a resistant isolate, that doesn't nean
that two nonths after the product is on the market that
sonebody's going to find resistance. The nore animls you put
it into the greater chance that is going to be.

So as far as the main goal of pre-approval for
predicting resistances, if the drug nakes it on the market

there is going to be resistance devel oped. That is the bottom

b 1 i ne of what is going to happen. But at what |levels there is

b Nno way to predict it that | can see.

And, as Tom stated the pass/fail deal, Dr. Mevius

suggested that there is an optimum | evel, a dose that

corresponds to resistance developnent. | think that is good
information to have, but | think that that should in no way
have any val ue in deciding whether a drug can be used at a

P | evel for therapeutic or sub-therapeutic.

It is good information for risk assessnment, but it

shoul dn't have any nerit on approval.




DR. SINGER: Randy Singer, University of Illinois.
| am al so confused about the idea of this pre-approval study.

It seens that in sone ways that if the post-approval nonitoring
system were i nproved and naybe nore active in what it was
doi ng, the pre-approval step m ght al nost beconme noot.

For instance, if we | ook through sone of the
articles, there have been recent publications show ng
resistance trends. Clearly the flaws in those studies are the
time frane at which resistance was bei ng assessed. And the
geographi c scale at which resistance was bei ng assessed.

There is a m smatch between isolates that may have

P been collected in hospitals versus the nonitoring that actually

went on on the farm So, if we had a nore dynam c nonitoring

syst em post - approval, one that not only | ooked at anti bi ograns

b Oor susceptibility patterns, but actually was | ooking at the

b preval ence of genetic nechanisns as they were in spatial and

t enporal scal es.

| think we could get a better understanding for
where future drug design m ght be nost appropriate. You' d have
a better understanding of the resistance nmechani sns that are

al ready out there and maybe a better idea of how to circunvent

P t he problem of i medi ate resistance devel opnent.

The other issue with this, | guess ny confusion with

pre-approval studies, well, actually I amgoing to skip that




| point for now.

P But, I amstill not certain where we are headi ng

B wth pre-approval studies. It seens that in drug devel opnent
4 and very active post-approval nonitoring is where we are going
b to get an idea of the rate and extent of resistance

b devel opnent. | don't see being able to predict that through a
 pre-approval study, at least to the point of saying that drug
B may pose a ri sk.

b We al ready know that there is going to be a risk of
) resi stance developnent. It is going to happen.

I MR. FLYNN. Bill Flynn, CV/M Just to nmake a couple
1P of points, maybe to help the discussion on this objectives

1B question. One, | guess really | think the pre-approval studies
1# may be just one piece of this whole, of many different things
b that need to be done in terns of addressing resistance.

D A |l ot of people have nmentioned post-approval

f monitoring as being an inportant conponent, which is. So,

18 think one reason for us being here is in what role can pre-

19 approval studies -- in other words, doing things sort of

) upstream

I What can we do upstreamto try to help this whole
2P i ssue which is the devel opnent of resistance. So, | don't

2B think we necessarily have to, when we are tal king about

241 obj ectives, be locked into the thinking that it has to be a




study that is naking a prediction.

| nmean an outcone of this nay be well, we just don't
have the science to do this. But, if that is the case then
what value is there to studies done prior to approval that can
help mtigate concerns about resistance.

| think a nunber of people have stated it already |
think, in ternms of how can -- can these studies be used in
terms of optimzing how a particular drug is used.

| think some of the concerns are when you use a
particular class of drug in a particular aninmal species, using

a particular dosage form at a certain dose for a certain

» duration, that perhaps with the right conbination of all of

those factors you may have a high |ikelihood that you nay have
resi stance devel oped.

Wher eas, perhaps under sone other different

b conditions it may not be as likely. So, |I think part -- in

t hat thinking we nade what role can these studies serve and it
may be that it needs to be noved upstreamearly in the

devel opnent phase of antimicrobials in ternms of when conpanies
are trying to determne what is the best use of this

antimcrobial that resistance is brought into the decision-

P maki ng process for devel oping that product.

So, | don't think we need to necessarily say that it

has to be a study to predict, that can predict when resistance




|

P

B

a4

D

D

is going to occur. | nean it would be nice if you could do
that, but it may be that it can't be done. | don't know.

Then one ot her point about thresholds. | think in
my talk yesterday | tried, because |I knew this was going to be
a confusing point, if we think that thresholds are directly
linked. In other words, if we need to have thresholds, if
t hreshol ds are what you make a deci sion on based on if you run
a pre-approval study and then you have to evaluate that study
relative to sone threshold in order to nmake sone decision about
approval .

Well, if we don't know what we are doing with

P thresholds it is going to be pretty hard to design a pre-

approval study. But | think what we said yesterday, that they

are not necessarily tied together, that yes in certain

b ci rcunstances it nmay be decided that it is necessary for post-

b approval purposes that there be sonme threshold set for

nmoni t ori ng.

So that we know when actions need to be taken based
on the results that are com ng out of nonitoring studies or
nmonitoring surveys that are going on. But it is not

necessarily linked to pre-approval studies.

MR MJSER. | am Rainer Muser. | ama private
consultant as ny |abel reads here. But | immediately have to
say that my | eanings are towards the industry view because




before I was put out to pasture | worked for industry.

| would Iike to put in an elenment that probably was
underlying quite a few of the comments we have heard | ately,
but I think it needs to be put out clearly. And that is there
were several people who spoke up in the |ast day or two about
t he essence of tine.

One canp woul d say we don't need any nore

information we just know there is a problem and those
productions should conme off the market. | cannot share that
vi ew, obviously.

But there is another elenent too, industry needs

P t hose products to come under market and not being del ayed

beyond reason. And it occurred to nme that one way of keeping

products off the market would be to try to design the ideal

b study or nunber of studies that would answer all of the

p questions that were asked the |ast couple of days.

It is inmpossible. 1t cannot be done. So, then
going fromthere, knowi ng that we are not | ooking for agreenent
inthis nmeeting just trying to come up with points of viewit
should still be helpful to see the point of view that cane out
fromvarious canps and seened to point in the sanme direction

So, let nme try to avoid agreenent, but say what |
heard woul d possi bly be commobn ground of the scientists. One

of themwas for instances that there nmaybe a better way of




usi ng resources than doing pathogen |oad studies. So, | think
it is worth pursuing that idea. Is it really necessary to do
t hose studies or can we do without them and conme up with an
accept abl e sol uti on.

Anot her one was, | heard it in several different
versions, that it may not be possible to design one study that
fits all antibiotics, whoever they would be considered, so it
m ght be better to say yes indeed sone studies have to be done
but each product requires an individual design for one study,
packet of studies, whatever conmes out. And it would have to

nmeet the characteristics of the products, if it is related or

P not rel ated, and so on.

And then the other elenent is even if we agree that

we only want to study a limted Iist of subjects in those

b studi es, perhaps it is not possible to cone up with an ideal

b study right now. But, it may be possible to conme to a workabl e

solution to tide these things over, that FDA/ CVM can make
decisions until the final package is ready so they don't have

to wait five years before everything has gone through the mills

that has to be done. 1In the interest of naking decisions.
Because, ny concern is that indecision is a problem
P too. Not only nmaking wong decisions, indecision is a problem

and if it cannot help -- and | amsorry to say that -- but |

consi der the people in CYMcol |l eagues and | would like to help
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t hem nake deci si ons.

And, if we can do that with a workshop like this,
wonderful. But decisions have to be nade. And this is ny plea
to everybody in the room let's try to help nake deci sions.

MR BOETTNER Al exander Boettner from I ntervet
International. | would briefly Iike to come back to the reason
why we are here and the reason discussing these pre-approval
studies as a basis, as a franmework docunent.

The framework docunment classifies antimcrobials and
depending on their classification, the sponsor has to provide

data on pre-approval studies or not. So that for us, fromthe

P i ndustry point of view, tells ne that for certain types of

drugs these data are required to estimate the rate and extent
of resistance devel opnent in view of human health.

So this is what | believe the objective of the FDA,

b why they are asking sponsors to do these studies. From what |

have heard over the |ast couple of days from our discussions,
think that it would be very difficult, if not inpossible, to
determ ne the rate and extent of resistance devel opnment before
a drug is actually licensed and used in the field.

O course | think what M. Wiite pointed out, it

P woul d be very inportant to address certain things in view of

the characteristics of the drug. | probably wouldn't call this

pre-approval studies, but rather refer to this as to evaluate




phar macodynam ¢ properties of a drug during the devel opnent
process.

VWhich | think is fine, but not with a viewto
regul ate drugs in ternms of resistance devel opnent and a
possi bl e ban of these drugs because there could be a negative
i npact on the human health. So probably the wording on pre-
approval studies per se is not really appropriate.

And comi ng back to the comments made by Bill Flynn
when he just said that pre-approval studies are just one piece,
or alittle piece within the entire assessnent, we have to keep
this in mnd as well.

And here it would be inportant for industry to know
nore about the real intentions of the regulator, how they would

like to address these issues. And again, | am enphasi zing that

b this property can only be done once a drug is licensed and by

b means of post-approval surveillance, nonitor the devel opnent of

resi stance and then nake any assessnments on the possible inpact
this resistance devel opnent can or possibly have on the human

aspect, on the human nedi ci ne.

CO CHAI RPERSON HESLIN: | had a question. You
mentioned Bill's corment. Do you see any application of the
P pre-mar ket review process, you know it is a total process. He

was trying to identify what role could it play. Do you see

that it would have any rol e?
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MR. BOETTNER: Oh yes, yes. | would see it as nore
from a phar macoki neti c/ phar macodynam ¢ poi nt of view that these
types of studies or these types of data could probably give us
sone basic information how to for this conpound or for this
cl ass of compounds, how this sort of -- how to design post-
approval surveillance. O their mght be special things one
shoul d | ook for once a drug is marketed and once post-approval
surveillance is done.

It would be just one piece of information or basis
and not necessarily the result of a study where the regul atory

authority woul d nake a yes/ no decision on the approval of the

P dr ug.

DR, GOOTZ: | guess | have to say ny nanme every tine

| get up, do I? Tom Gootz, Pfizer. Looking at the printout

b that | brought of the proposed franmework docunent, | guess just

b updated in Decenber of last year. | highlighted, since | was

very new to the area, | highlighted this whole thing for things
that | thought were deserving of attention.

And it is all highlighted. | have nothing that is
not hi ghli ght ed.

DR SHRYOCK: --- another marker.

DR, GOOTZ: CGood idea. Getting down to the bottom
line here, it would be dangerous to our health as

pharmaceuti cal conpany representatives if we brought, | think
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-- not being facetious -- but to our managenent anythi ng al nost
ot her than a Category IIl drug, as outlined in this docunent.

If they see this and you come up with a new
gui nol one or a new conpound they are going to, you know, do
that (indicating). And you don't get it. But, if you look in
the Category | description, points one, two three.

The | ast one says that if it is essential treatnent
for serious or life-threatening diseases in humans, with no
satisfactory alternative therapy, inportant for treatnent of
f ood- borne di seases in humans. Mechani sns of action or nature
of resistance reduction is unique.

Last sentence: In addition, any antimcrobial that
can induce or select for cross-resistance to a Category | drug

automatically beconmes a Category | drug."” GCkay? So, you are

b gui lty by inplication.

And al so, fromall the speakers this norning you
have heard how we don't even understand in bacteria how giving
one drug all of a sudden can sonmehow el evate resistance | evels
to unrelated drugs. That may be due to inducible systens,
af fl ux, who knows what.

Then you finish by saying the followi ng exanples are

P types of drugs that would be included in Category I:

gui nol ones, vanconycin, sinerset or things within those

classes. And then the fourth one is third generation




cephal ospori ns.

That is nost of the drugs that we work on in the
pharmaceuti cal business. | nmean yeah we have macrol i des and we
have other things that are used for aninmal health. W have
i onophors, polymxins, and Category |1l drugs, but that
severely limts, | think, the structural notifs that we can

work on and submit if your |abeled a Category |I drug. O can

fall under the skirt, if you will, of a Category | drug.
So, | think that we obviously want to hel p you and
you want to hel p us approve drugs. W want to do the right

thing. W want to try to satisfy to sone degree the physicians

P -- what are they -- the concerned physicians of science,

what ever. They were here yesterday. Their issues.

But, you know, this sounds to us at |east | think,

b very strict and legalistic. | think this docunent. | know it

b IS precise, because you want to be precise for us, that is the

way you work and that is good. But, it does kind of take on

t he oneness of alnost a | egal docunment in which we are sort of
becom ng al nost |iable or painted into a corner | think of
bringing forward a nunber of different types of antimcrobials

which could fall into this category.

So, anyway, | have here a note, "not nmuch left”. In
terms of what we could bring forward in terns of ---. So, that
is what we responded and so | think in some of this it is very




confi ni ng.

And if you are going to uphold it by using pre-
approval studies and uphold these concepts to the letter, it
woul d be very easy for you, | think, under pressure even though
it mght not have been your initial intent, to just stop the
devel opnment of the drug. O even worse take it off the nmarket
once that first genetic experinment cones back and says "ah ha".

--- or whatever we would call it does see resistance
in canpyl obacter. Well, that gives you a |ot of power to take
drugs off. So |I guess we are just concerned about that.

CO- CHAI RPERSON HESLI N: O her comments or

P perspectives? You know even if you are still in substanti al

agreenent with the sone of the things that are said, | think we

are trying to get a sense of the group position on this.

Yes?

DR RHODES: Linda Rhodes from Merial. Just to
change gears a little bit, | think it is very interesting that
we have broke out by species groups. And | think that one of

the things that that suggests to nme is that there is a clear
understanding that there is very different uses of antibiotics
in different species.

And since we are in rumnants, we mght take a
mnute to think about how differently antibiotics are usually

used in the rum nant species. As ex-practioners well know, we
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don't want to treat cows nultiple tines with injections. And
it is too expensive usually to treat cows with therapeutic
antibiotics in the feed or water, although occasionally that is
done.

And nost of the antibiotics that are devel oped for
the primary, the BRD narket, are injectable single, or at nost
two or three days worth of dosing. So | think this really
brings up a question which is should there be different Kkinds
of regul ations involved with inducing resistance for different
ways that antibiotics are used?

And this is inplied a bit in the framework docunent

P where they do tal k about dosage regi nents, nunber of doses,

ti mes between the therapeutic use and sl aughter, the w thdrawal

time. This is nentioned as part of that high, medium and | ow

b ri sk area.
But | think one of the things we should be thinking
about is do we feel that its less likely that we will induce
resistance with for exanple a single dose of tilmcosin on one

day that is not repeated and then the cow goes on to have a
wi t hdrawal tinme of nore than 28 days before slaughter.

Versus a constant |ow | evel exposure to a single

P antibiotic as | do with ny son when | treat himfor an ear

infection and | can't get that full dose of medicine down his

throat three tines a day, every single day, and so he gets




exposed to a sub-therapeutic | evel whether | want himto or
not .

So, | think we are tal ki ng about rum nants. W need
to think practically about how these drugs are used in a field
situation. And it may be that that needs to be taken into
consideration froma regulatory point of view In a nore
stringent way.

Because al though there are varying anmounts of data
on that, | think the general sense is it is less |ikely that we
wi |l induce resistance problenms with a high, single dose

therapy then we will with a |ow | evel exposure. And there are

P many anal ogies to this: malaria and quinine resistance and

t uber cul osi s.

Many, many ot her di sease situations in human health

b where this has been fairly well worked out. So, perhaps we

b ought to be looking at this froma very different perspective,

dependi ng on what species we are working on.
DR. RIDDEL: | think without a doubt, the feed
additives appear to be the target for right now. They i npact

sonme aspects, not many of which | amthat famliar with as far

as rum nant production, i.e. sonme feed | ot use.
But | think that we need to stay positive and rather
than say there doesn't need to be any pre-approval work, we

need to maybe try to guide it in a direction that would not be
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too onerous and woul d not defacilitate the approval process too
t remendousl y.

To the best of ny understanding, that many of the
peopl e who tal ked about nodeling suggest that there is no one
good nodel and it is going to be very difficult to do. But,
froman industry's perspective, when you | ook at the overal
process of getting a product to market, what types of studies
could be required that would be truly unacceptabl e?

What coul d be designed that would just nake it to a
poi nt that you would just have to give up? Another question is

-- | guess this is because of ny ignorance -- if a drug today

P is considered a Category | drug, that is defined by the current

| evel of human mnedicine, correct? Can that change?

Can a conpany -- is there any way that a conpany can

b t ake a product and nake a case that it should be categorized at

b a | ower | evel than what woul d be nobst obvi ous when you first

| ooked at it? | guess that would have to conme fromthe
m crobi ol ogi sts in the group.

| would Iike to know what kind of things would be
t he worst-case scenario or hurdles you would have to junp to

get to the approval table? Sonmewhere along the way | am al so

P goi ng to have to ask questions how can we bl end these pre-

approval studies into a workabl e post-approval nonitoring

programto facilitate things.
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And then also | ook at -- sonme of the people | have
talked to say an inportant step is categorizing the drugs, |ike
it may not be a given.

DR. SHRYOCK: Tom Shryock. | wll venture a worst-
case scenario here. Hopefully the Frankenstein situation wll
not appear. | think what that could | ook |ike would be one of
t hese pat hogen | oad studies that beconmes a nass epi dem ol ogic
i nvestigation.

VWhich is a multi-site location field trial late in a
devel opnent stage which requires that you have a bona fide test

article that has been characterized; final formulation. You

P have got to buy all of these animals by taking themsay to a

sl aughter situation. Doing all of your m crobiol ogy and

tracking for up to a year in say a feed | ot situation

You are investing maybe a mllion to two mllion
b dol lars, | don't know. And then having sonme sort of data
anal ysis that you have fail ed because you mssed it by 10

percent of a preval ence type of situation.
To me that represents just chaos in sonething that
none of the colleagues in industry could stand to bear. And

that is why we really want to try to back that away fromthat

P kind of situation as early in the pipeline as possible.

DR. RIDDEL: Tom help nme out just a second. Can

we, for me, is it inappropriate for me to try to separate the
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two issues: antimcrobial susceptibility in the pre-approval
arena from pat hogen | oads?

Because | amnot famliar at all wth pathogen | oads
and | have heard a |l ot of people say that this nay be
irrelevant. W shouldn't use relevancy to bog down the whol e
t hi ng.

So, | guess | would like to -- | asked ny question
wong. | would like to | ook at the antim crobi al
susceptibility because that is the headliner issue right now.
There are so many ot her things inpact the pathogen | oad.

Haslep fromthere on out. That sure was an unworkabl e scenario

» that you laid out, but are there equally unworkabl e scenari os

for dealing with susceptibility issues?

DR. SHRYOCK: If you wanted to take it to that

b extreme and say that you are going to | ook at sal nonella or

b canpyl obacter or an E. coli 157 on the basis of resistance,

that could be the worst-case situation conpounded.

If it is just |looking at susceptibility testing by
going out and collecting isolates, field isolates, that is to
my way of thinking not as onerous by any stretch.

DR. RIDDEL: Wuld it be inappropriate to suggest to

P CVM t hat the pre-approval cannot in any way, shape, or form be

as conprehensive or all-inclusive as a post-approval nonitoring

program right? O should not be?
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DR. SHRYOCK: It depends on how you -- there may be
infrastructure systens to go out and get those isolates. You

may be able to draw NARMS for exanple and get those 60, 000

isolates fromPaul a's freezer bank in the basenent.
DR. RIDDEL: So you'd be |ooking at pre-approval
susceptibility where hopefully that product -- the organisns

haven't been exposed to that product to any great degree? They
may have been exposed to rel ated products but you' d be | ooking
for kind of setting a time zero susceptibility upon which you
woul d base ot her thresholds for devel opnent of resistance,
right? And rate of resistance?

DR SHRYOCK: | don't know if | would take it to the
point of using that to set a threshold because there are a | ot

of inplications there. But | think -- we do a |ot of baseline

b surveillance work in a very early discovery phase. You get

b field isolates in, you see what is out there. It is on a

cl ass-representative basis.

| f you are going for another macrolide, erythromycin
is a good representative of that class for exanple. Although
there can be differences, as Paul a pointed out, between
tetracyclines. You can explore that to a certain extent.

| f you have these collections that are historically
avai |l abl e, you don't necessarily know their exposure history.

But you kind of get a feel for what is out there and that is as
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good as you can do in sonme of these cases. Unless you are
really going to nake this a 50-state, nass epidem ol ogic
collection which is a very difficult thing to do.

So, you have got to maintain some of the
practicalities in here and get a sanple that is reasonable to
work with, that is fairly representative and go with that and
make your best guess deci sions.

DR. RIDDEL: But it wouldn't be inappropriate to
suggest that the pre-approval studies dealing with that should
just represent a sanpling, a random sanpling of isol ates out
there as far as current susceptibility and |eave it at that?

Plus, other things that you m ght |earn about
predictability of the onset or resistance from sone of your
very early studies?

DR. SHRYOCK: Well, you keep adding all of these

b extras on here Gatz. The sanple collection, | think pretty

much everybody will do that to a certain extent nore or |ess.
O that could be done relatively straightforward.

I f you wanted to explore resistance frequency, rates
or sonething that gets into sone other substudies: which bug,

whi ch drug concentration? There is a |ot of subissues al ong

P those |ines that to varying degrees, again sponsors do sone to

many of those kinds of studies.

It ultimately comes down to what are you going to do
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with that data in terns of evaluation? To nmake pass/fail or is

P this ancillary information? And at what stage? 1Is this

internal within the conpany that never even nmakes its way to
Rockville or is it something we then need to consider to build
into a package if we take it forward because it is supporting
evi dence then? So, sonme open questions perhaps.

DR RIDDEL: Because | don't know and if it is
proprietary information tell ne. What types of studies would a
conpany normally -- or, what extent would a conpany with an
antimcrobial normally investigate as to giving thensel ves a
feel for the potential for a rapid onset of susceptibility?

How many, | woul d assune these would be field trials
where the product would actually be out and be inits
appropriate use, or not?

DR. SHRYOCK: No, field trials really are the | ast

b step that you go to because they are so doggone expensi ve.

DR. RIDDEL: How would you try to -- if you were --
| nean several people -- | understand the economc realities.
If you were wanting to protect yourself fromthe marketing
peopl e and from nanagenent, how would you want to take a

product you are trying to chanpion and give yourself a

P confortable feeling that you could take on, say this isn't just

going to blow up within six nonths after we put it out on the

mar ket and be worthl ess?




DR. SHRYOCK: Things that are currently done, using
exi sting classes as the prototype, because | don't think we are
going to have a whole | ot of new chem stry com ng on board, go
to literature. There is a wealth of information there.

| will pick on nmacrolides because that is ny basic
experience here. You have got all sorts of resistance
mechani snms, mutation rates for a variety of bugs. You can find
that out and have a pretty warm fuzzy feeling of what is out
t here and what you can expect.

The second thing that you would do is go to a target

popul ation. One that you want to get your claimon. And

P survey that. See what is out there. Ask the diagnostic |abs

for their specinens. Go to sone field situations, get in sone

clinical isolates.

Thi s whol e i ssue, however, isn't on target
b pat hogens. It is on food safety pathogens. In that case we
are going to have to go where the bugs are. And that nakes it

alot nmore difficult. If you want to go to those particul ar
farm ani mal situations, since this is a rum nant group we'd
have to go to feed lots for exanple.

That is very difficult to get access to get anple

P sanpl e nunbers on your own. So you' d probably want to go say

to the NARMVS program and see if they could provide sonme bovine

i sol ates for exanple. There nay be other conpanies that do




| their own nonitoring just as a conponent of their own food

P safety programs. Get a random collection there and see what it
B | ooks |ike.

i You may be able to track sonme of the use history if

b you | ook and probe hard enough. That to ne is about as good as
> you can do. Miutation frequency rates and all that stuff, yeah
f you can do that. | amnot sure what the value of all that

B really becones at that very early stage, you just want to know
B what is out there in the world, basically.

) So that is pretty nmuch what | would do. | would

| wel come conments from ot hers because certainly nmy experience
1P doesn't represent everybody's in this room

1B DR. RIDDEL: Do you feel Tom that -- and | am sure
14 you would, so this is probably a | oaded question -- that

b | ooki ng at food safety, the issue, the future of the ani nal

b heal th industry and animal agricultures, do you think that

' those steps should be satisfactory to get a product to where it
18 can be put in use with an appropriate post-approval nonitoring
19 progranf

) DR. SHRYOCK: | would say they go a | ong way towards
| that. There are probably sone other things that | can't think
2P of here on the spur of the nonent that could be added on there.
2B That would be a good start. Utimtely the reviewers are the

21 ones that are going to say thunmbs up or thunbs down.




Their careers are on the line for nmaking a good
deci si on/ bad deci sion which is kind of hard to predict the
future and that is what you are asking themto do. So our job
is to provide themw th enough information to allow themto
make a confortabl e decision as well.

DR. RIDDEL: Then you all are going to have to help
me because | came into this thinking that this is supposed to
be devel opnent of a whol e new paradigm but if your telling ne
things --- things that are currently ongoing really should be
answering all of the pre-approval questions that can be
answered |l ogistically or feasibly?

DR. SHRYOCK: There is a |lot that goes on that
doesn't even get above the water line of the iceberg here, that

all of the conpanies nore or |ess do, that hel ps sort the wheat

b fromthe chaff early on

And those things that we do bring forward are the
ones that we tend to discuss a little nore fully. There are
ot her studies that we could consider doing as far as just
setting up susceptibility test conditions and sonme of the
things that m ght support sone of the prudent use or even the
NCCLS gui del i ne ki nd of things.

But that is all factored into the mx in my opinion.

Blended in with sone of the efficacy studies. You know, to

set some of the dosage situations with the assistance of PK/ PD




| data, there is sone real attraction to doing that.

P We have al so got to keep in mnd that we m ght be
Brate-limted or bounded by top dose for a residue, efficacy.

4 And then throwing in this other one, on mnimzing resistance,
b Wwe nmay be at a point where we can't change that does nore than
b just a couple of mgs per kilogram There nay be no change.

’ W may be just stuck and we are going to have to live with

B whatever it is.

b There are sone issues along those lines too in terns
10 of optim zing doses. W can look at all of that, probably

1l should if we are not. But recognize that is not the panacea
1P either.

1B | have probably tal ked way too nuch here. WII you
1# hel p me out Bob?

1% DR WALKER: | will help you out. Bob Wl ker, CVM
16 But | ama newbee at CVMMso | amreally saying this as an ex-
1f professor. W have listened to a | ot of dialogue over the | ast
18 coupl e of days to a very, very conpl ex issue.

19 | guess fromny perspective, and again this is ny
20 perspective and not FDA' s perspective or CVM s perspective, |
2l think that what we need to | ook at, first off we have to ask
2P why do we want to introduce an antimcrobial agent to the

28 mar ket ?

24 | think there are three reasons. Two reasons.




Nunber one, increase profits for the conpany and -- this is not
necessarily in order. Nunber two, is to try to address an
i nfecti ous di sease problemin the target ani nal species.

Now i n conjunction with this, the pharmaceutica
conpani es have been burdened with a third criteria. And that
is the effect that that anti-infective agent has on zoonotic
pat hogens.

So, if we look at those three things and try to
address what we are calling the pre-approval program from ny
perspective, and | do this having done a | ot of experinents

peripheral to this, and I will try to bring you up-to-date on

P sonme of those things.

First off, if we take a fecal sanple froma cow and

streak it for isolation on a McKonkel's plate to where we get

b 30 i solated colonies. And we take each one of those col oni es

b and subculture it. So where you now have 30 i ndivi dual

colonies collected fromthe sane animal at the same tinme, and
we do an M C on each one of those whether it is against a
f I our oqui nol one, a beta-lactim or a am nogl ycosi de.

VWhat we will get is a variety of MCs. [In other

wor ds, those 30 isolates collected fromthe sane animal at the

P sane time will not have the sane susceptibility profile. And

there may be as much as a five-fold difference.

So, if we were to ook at this as a pre-approval




study and the first time we picked an organismwith an M C of
.5 and then we exposed themto the drug and post-exposure we
pi ck an organismthat has an M C of .03, the drug has had a
negative effect. Ww, let's go for it.

But if the reverse of that is true then we selected
for a | ess susceptible organismwhen in actual fact we really
haven't done anything. Because that was the popul ati on that
was there to begin wth.

So, another thing that we have done is we have
| ooked at enteric organisns that have been exposed to a

f I our oqui nol one over a five-year period. And we have found

P that with the E. coli that there was really no change in M C 50

or MC 90 over this five-year period. The sane thing for C ub
C- pneunoni ae.

But, we did find that with proteus, the MC 90

b junped from .06 to .5. Now that would suggest to ne that that

is a very sensitive organismin terns of selecting for
resi stance or decreased susceptibility.

So, maybe that could be a sentinel organism But
maybe not necessarily that organism So, if | were |ooking at

pre-approval studies, one of the things I would want to do is |

P woul d want to take this new drug and | would want to take an

enteric popul ation of organisns and find out what is there.

And then | would want to take different species and
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expose themto different concentrations of this drug and see
whi ch one could | change the susceptibility profile on? Wich
one could I nake | ess suscepti bl e.

And then use that organismas a potential sentinel
organi sm so that when we got into other studies, instead of
| ooki ng for sal nonella which nay not be there or nmay not change
at all, or E. coli and which E. coli are we tal king about? Are
we tal king about the one with the low MC, the high MC, 01587
or the numerous other serotypes that have the attaching
ef faci ng gene and the sugar toxin gene? | don't know.

So, look at this sentinel organismthat we have

P denonstrated to be nost |likely to devel op decreased

susceptibility to this particul ar drug.

Then I would | ook at ny target pathogen and | would
b do a concentration-dependent killing study on that target
b pat hogen and al so on this sentinel organism And | woul d | ook

at what concentration of drug | needed to maxim ze the killing

effect of ny target pathogen, but | would also | ook at a

concentration-dependent killing effect and see at what
concentration did I have the killing effect of the pathogen,
what did it do to the sentinel organisnf

Didit kill off the sentinel organisn? O if you
have done any concentration-dependent killing studies, you know
that a lot of times you get regromh of the organism |If | got
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regrowh of the organismwas it the sane MC as prior to
exposure or did | select for a higher MC? This is data |
woul d col | ect.

The next thing | would do is a pharmacokinetic
study. A dose titration pharmacokinetic study. And here |
woul d want to know what is ny drug concentration at the site of
the infection, in relation to ny target pathogen, and maybe

using a radioactive | abeled drug to see what ny drug

concentration is throughout the gastro-intestinal track and see
what that is in relation to this sentinel organism
| would also collect fecal sanples fromthat anim
P or those animals that | had done the kinetic studies in and
| ook for this sentinel organismand see if | had affected its
MC at all inrelation to tine.
And based on this information | woul d have a dosing
b reginme that | could |look at for generating clinical efficacy,

but I would also have an idea as to howit may affect this
sentinel organism

And then any studies | did after that I would again
be | ooking for this sentinel organi smand any zoonotic

pat hogens that we mi ght happen to cone across, but we would

P al ready know that they are not as likely to devel op resistance

as the sentinel organism Because we have already denonstrated

that the sentinel organismis the nost sensitive for this




occurrence to happen.

That is just sone food for thought that I would do
in ternms of pre-approval. Once it was approved then I would
identify that sentinel organism again the zoonotic pathogens,
and nonitor the changes in susceptibility profiles.

When you tal k about resistance, the cat is already
out of the bag. What you want to do is design your nonitoring
programin such a way that you can pick up slight changes in
susceptibility.

And so if you have got pre-approval MCs of .03 and

a year into the approval of this drug your MCs are up to .12

P or .25, you are still susceptible, but you are losing it. And

that is the point to initiate mtigating factors to alter the

course before you totally lose the drug or before it adversely

b af fects the human popul ation. That is ny thoughts.

DR. RIDDEL: Dr. Walker, are there any pitfalls to
pi cking a sentinel organismthat is not irrelevant to the

target pathogen nor to food safety?

DR. WALKER: There m ght be. But, you know -- and
this is just ny thoughts on it -- but you know, describe to ne
a car. Wll, what are you tal king about? Are you talking

P about a Yugo or a Mercedes? They both have the sane function,

but there are different purposes.

And so what we are tal king about here is a program
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for a specific organismor a specific drug, or target aninal
species. W would have to tweak it for different aninal
species or different drugs.

In this particular situation | think if we could
denonstrate that the sentinel organismwas the nost likely to
have a change in susceptibility. Far nore so than enteric
pat hogens. Then that is just an indicator organism You are
still looking for the zoonotic pathogens to see what is
happening with them but chances are anything that happens with
themis going to be predicted a long tine in advance by this

sentinel organi sm because it is much nore likely to develop the

P resi st ance.

And again it goes back to the proteus. The proteus
that we | ooked at changed dramatically, but the E. coli, the
b Kl ebsiella -- | can't renenber the other organi sns we | ooked
b at. Unfortunately, we didn't have any sal nonella. But, they

really didn't change.

So, | think it is just an indicator organi smof how
t hings may happen. And | think for every drug, aninmal species
it my be a different indicator organism but | think it is
sonmet hing that could be established very early on.

And again, these are just ny thoughts of how if |
were in a pharmaceutical industry and | wanted to | ook at this,

this is sone of the things that | would entertain.




DR. RIDDEL: | guess because | am not industry-
oriented in mcrobiology, frommcrobiologists, is there much
of a risk of discarding potentially valuable tools because of
t hi s approach?

DR. WALKER: What do you nean?

DR. RIDDEL: You can have a sentinel organi smthat
may truly not be relevant to anything other than the fact that
it has the ability to devel op decreased susceptibility rapidly,
but it is not relevant to any zoonosis and it is not going to

be a zoonosi s.

It is not relevant to your target pathogen or
P di sease process for your label indication. |Is there a
possibility that sonebody could, inside the conmpany, say we are

not going to risk it because of this possibly irrelevant

b Or gani snf

DR WALKER: | don't think -- | think that all you
are doing is generating data with this organism You are not
basi ng the approval process on this organism

DR. RIDDEL: Well, | think decisions are going to be
made at the industry |evel based upon this that could affect a

products that | mght have to treat animals with and a

P potentially val uabl e product could be --

DR. WALKER: But you are al so doing the nonitoring.

You are nonitoring that sentinel organismand you are al so
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nmoni tori ng zoonoti c pathogens to see what it effects.

Do they use nalidixic acid in human nedicine or in
veterinary nedicine any nore? No. And yet nalidix acid is
used on the NARMS study. Wwy? A sentinel drug. W are nost
likely to see decreased susceptibility in nalidix acid |ong
before we see it with cipro. It is just an indicator.

And that is all we are saying here. It is an
i ndi cator organismthat may give us an indication as to what
effect this drug is having on the m crobial population as a
whole, it is just this particular species of organi smhas been

shown to be nore sensitive, nore likely to change its

P susceptibility profile.

CO CHAI RPERSON HESLI N: Just a quick comment. You

may want to |look periodically at the screen. Susan's trying to

b capture the essence of what is being discussed, but she may

b need sonme help in doing that. So, if what is conveyed up there

is different than what you are hearing, |et us know.

DR RIDDEL: Wile we don't, | think Dr. --- said at
the beginning that this wasn't sonmething that was going to
arrive at a consensus. | would really like to trust people in

this roomto keep nme fromsticking ny foot too far in ny nouth

P and bringing sonething up like this.

If there are valid reasons to consider it a mnority

opinion or if there is a valid reason not to nention it. Just




out of my ignorance.

DR. SINGER Randy Singer, University of Illinois.
| just wanted to nake a quick conment on this indicator bug.
In that | think it has a great deal of inportance, even if it
is not the target pathogen. | think as we |earn nore about the
ecol ogy of antibiotic resistance, we are going to find many
exanpl es where sonme commensal or sonme organi smdoesn't seem
rel evant that is carrying these resistance determ nants, is
actual ly the mechani sm by which these determ nants nake it into
t he human popul ati on.

You are not follow ng a food-borne pathogen. What

P you are following is a determ nant, just sone gene, that ends

up inside of a human and is transferred then to the nornal

flora inside of that human host and becones then a source of

b di sease for that person

| think there is exanples of that with the, |
believe with even vanconycin. And so as we |earn nore about
t he ecol ogy of resistance, this indicator bug, | think, serves
nore than just as an indication of a rising resistance. But
does serve as sone indicator of risk.

MR. LADELY: Scott Ladely, USDA. Again, on the

P indi cator bugs. | think that the target pathogen has to be

monitored. As far as screening all and finding the nost

sensitive bug to pick up resistance, you may be shooting
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yourself in the foot if you have the product finally devel oped

and there is 65 percent resistance in that particular organism
Fred's going to raise hell with you. As far as

nmoni t ori ng food-borne pathogens, | think that should be left to

Fred and Dr. Cray. Looking at a couple of sentinel mcrobes

pl us your pathogen of interest, | think E. coli and enterococci

are just generic species would be a couple of, in ny mnd, good

ones to | ook at.

DR GOOrZ: That was a good comment. | amglad you
went before | did. | guess the idea of a sentinel organismin
human heal th, the best exanple would be pseudononas ri gi nosa

» for all classes. Maybe staph --- or enterococcus, but

pseudononas al ways seens to be the one in human health that the

new drugs fall down first on.

That i ncludes carbapenens, beta-lactans, certainly
b qui nol ones, and on and on. Wiile | agree, | tried to be
positive and tried to reach consensus, | agree that it could
have sone val ue. Pseudononas overpredicts in human health

riginosa, the failure of fluoroquinolones due to resistance.
It is a sentinel. It is the first one to becone

resistant and it is certainly good to know that and to nonitor

P it conpared to the other target pathogens like E. coli,

kl ebsiella, etc.

And scientifically, | think it mght be very
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interesting to | ook at pseudonobnas --

DR. WALKER: You are going to ---

DR, GOOrzZz: ©Oh, | know. No, | amjust giving you an
exanple. | amagreeing with you fromthe human health
perspective. Trying to give an exanple, probably too |ong.

But | agree with you that in the sense that once you begin to
generate that data, while a scientist would probably feel
confortable with it, once it gets out there and is bantered
about, and not understood or put in perspective, | amjust
wonder i ng how negative people could rmake that information?

But getting back to animal health, sentinel

P organi snms.  Canpyl obacter jejuni is a very good one for

f I our oqui nol ones. Wiich is probably why we are all here. Back

in 1991 or something people were trying to characterize the

b mechani sm of fl uoroqui nol one resistance i n canpyl obacter jejuni

b and our | ab even isolated the gyrases out of that organi sm

| think we were the first lab to publish and show
how you get single and doubl e step resistance nmutations in DNA
gyrases in canpyl obacter jejuni. W isolated the proteins and
did in vitro biochem stry. Later on people did rmuch nore

el oquent studies of actually sequencing the gyrase genes in

P canpyl obacter jejuni to showthe first step of resistance and

t he second st ep.

[t turns out that that is one of the | east of course




suscepti bl e organi sms of hunman concern fromthe gut that we are
di scussing. It turns out it has an odd gyrase. Even a wld
type in the sense that it has a --- in place of serene in the
active site of gyrase.

Now t hat sounds |ike who cares? That is not
inmportant. But it sets the stage for why, when you expose it
to fluoroquinolones that first step of resistance took the MC
to .25 and the wild type to | think 8. So, as a senti nel
organismit has been very rough on ani nmal health.

| think by giving fluoroqui nol ones for chickens,

poultry, in water while froma nmanagerial point of viewthat is

» the only way to do it, but froma selection or a resistance

point of view or a sentinel organismpoint of view

It wasn't really good because the levels in the

b st ool of quinol one because you are giving the drug in water and

b t he chi ckens are obviously variable in how nuch they'll be
t aki ng and how much drug will get into the fecal matter
provi ded a nice selective condition, just |ike an auger plate

for that first step of resistance in gyrase it took raising the

MCto 8.
Thus in Europe and places they were getting field
P i sol ates of campyl obacter from ani mal health sources that were
resi stant and sayi ng wow, what a horrible thing. This is the

only way this could have happened by the animal's health use of
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f I uor oqui nol one.

So, a sentinel bug can provide information, but it
can be dangerous as well. And it has been shown that you can
get selection of resistance in people with canpyl obacteriosis
who take fluoroquinolones for therapy. There are clinical
failures.

W were on one of those studies years ago, too. It
can happen, but it is pretty rare. Therefore, the concl usion
by everybody: regulatory agencies, the CDC, the lay press, is
that the use of fluoroquinolones in poultry for animal health

is really the only real mechani sm by whi ch canpyl obact er

P becones resistant to fluoroqui nol ones.

So, that is not a very positive thing. | amtrying

to reach a consensus or reinforcenent, but sentinel idea of a

b bug coul d be good, but it is a doubl e-edge sword. W have to

b make sure that we are able to as scientists and clinicians get

t he upper hand in explaining the clinical or field rel evance of

that type of data.

And while | think we could here, | don't have any
concern about that, | amreally concerned nore about the |ay
press and ot her groups getting a hold of sonme of that sentinel

P data and making hay with it.

But the last quick comment, which hopefully is

positive, | think sone of these pre-approval studies,




susceptibility nmonitoring of use pathogens is a good idea. W
probably need to do nore of it. And also | think in Toms
bl ock this norning he nentioned there are other ways of | ooking
at MCs, of field isolates, larger groups that just M C 50 and
90.

And | think he nentioned cunul ative percent plots.
And that seens |ike a mnor, but it is a very, very inportant
point in the sense that when you plot your data out for M Cs,
let's say for 50 field isolates against a given drug or
individually for 100 drugs, it doesn't matter.

You begin to see subtle shifts in the MCs, of these

» i ndi vidual isolates that you can plot out on a curve, which you

may mss at the MC 50 or 90. And that costs nothing. W

shoul d al ways be doing that, we don't. | tend to be very
b sl oppy.
Soneti mes you know to get things quickly for a
nmeeting you just get the MC 50 and 90 and you know put it in

t he Power point and away you go. But sone of these sinple,
straightforward things actually are pretty inportant.
Where we can anal yze subtle shifts in susceptibility

of field isolates pre-approval and al so post-approval and then

» maybe take sone of those bugs that are shifting up, |ook at

their genetics, ask on a very individual basis what is the

mutation? And is that nmutation characteristic of what happens




L in other organisns for that class of conpounds such as gyrase
P for quinolones or you said for macrolides, MS type the

B resistance for defl ux.

i So, | think what | amsaying is that sonme of the

b pre-approval studies could be very useful. But they need not
b be so incredibly conplex and open-ended as at | east has been
' mentioned, | know in good faith, at this neeting so far.

B Sonme of the things we are already doing could be

B pretty inportant.

10 CO CHAI RPERSON HESLIN: W are coming up on 3:30 and
1l we are scheduled to have a break. |Is this a good break point?
1p DR RIDDEL: | think it is. Unless sonebody el se

18 has a --

14 DR. SINGER Can | just nake a quick coment?

1b DR RIDDEL: Sure.

16 DR, SINGER | just wanted to make a quick

1f clarification on that sentinel bug idea. Wen | brought up

18 that issue as a potential predictor of risk, I was thinking in
19 ternms of gene transfer. So clearly, as nost of you probably
200 realize, fluoroquinolone doesn't really fit that bill.

21 We are tal king point mutation in a chronosomal gene,
2P unli ke sone plasm d or conjugate of transposon which has this
2B risk. So in picking a sentinel bug, if we are thinking about a

21 genetic mechani smthat can be transferred, that is where | was
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thinking of as a predictor of risk and not in the case of |ike

P a fl uoroquinol one.

DR RIDDEL: Yes, | think when we cone back | am
probably going to get a few comments directed towards pathogen
load to help me out. Then we are going to start |ooking at the
i nherent questions of what we were assigned to do.

CO CHAI RPERSON HESLIN: | think you can probably
| ead off since you wanted to say sonething, but at 4:00 o'cl ock
we can reconvene. That is about a half an hour.

( Br eak)

CO CHAI RPERSON HESLIN:  Okay. W will go ahead and

P get started. The ending point for today is 5:30, so we have

got about an hour and -- al nbst an hour and one-hal f.
Let's start off this session with a comrent.

MR. CONVEY: Ed Convey, Linerick Strategies. | have

b had a chance during the break to talk to sone people and |

m ght be redundant on these points, but | wanted to make t hem
anyhow.

First, Tomisn't here, but the point that Tom nade
about upper nmanagenent naki ng deci sions agai nst an uncertain

regul atory background I think is inportant. And presumably

P that is well recognized. That presents a certain difficulty in

ternms of managenent deci sions by industry.

The other point I would make | think is also pretty




obvious, but I amgoing to nake it anyhow. That, in ny mnd as
a non-mcrobiologist, and I want to nake it clear that I am not
an expert.

But, listening to the experts, it is pretty clear
that the overwhel m ng nessage was that the state-of-the-art is
such that it is unlikely that you are going to be able to do
studies that are definitive in terns of predicting resistance
devel opnment and worse, naking sone determ nation fromthose
studi es on inpact on human heal t h.

| think the Chair was on a reasonable tact though in

aski ng the question about what does industry do to get

P confortable. And this is prelimnary to putting very sizable

investnents into a new anti biotic.

What woul d they do to get confident that the

b enmer gence of resistance would not be quick? And that is a

b reasonabl e |line of questioning. Because these are the people
who are going to conmt hundreds of mllions of dollars into a
new program

And, if the specter is that resistance devel opnent
is quick, and the product then is a liability, then they are

not going to make that decision. So, within the expert

P community and industry, it seens |like the answer to those

guestions are worth ferreting out.

What woul d gi ve you confidence as a pioneer drug




devel oper that resistance will not be an issue for an
antibiotic? And | think the experts that spoke to that
acknow edged that that kind of background studies are done in
i ndustry exactly for that purpose. To try to nmake a deci sion
about what is reasonable to take forward.

So, those are nmy comments.

DR RIDDEL: Go ahead.

MR, WATTS: Jeff Watts. | want to speak a little
bit to use patterns. Besides also agreeing that one of the
t hings that we should know and one of the things that we do is

know your conmpound well. Know the classes that it is in and

P understand its various activities.

But | think it is also inportant to speak towards

use patterns. And al so understand that there are patterns that

b contend to |l end towards resistance, but al so use patterns and

b managenent practices that may hel p noderate resistance.

We just conpleted a study. W |ooked at 811
staphorius strains for mastitis. Ten different countries. W
really went into this expecting to be able to see differences
in resistance patterns based upon the products that were
approved in the various countries.

One of the things that was remarkabl e was that the
M C 90 values, for practically every antibiotic that we tested

was flat. You could see no differences fromcountry to




country.

Now, if you start thinking about how we handl e
staphorius cows, for 30 years we told dairy farners, we told
veterinarians there are no syringeable solutions to your
mastitis problenms. It is a managenent problem

So, what do we do? Wth staphorius cows they get
treated a couple of tinmes. |If they don't respond they are

called fromthe herd. And we renove those aninmals, they are

not treated for nultiple tines, and so this noderates
resi st ance.
Tom we have used cloxacillin for 30 years to treat
P mastitis. And in that particular study and in other studies
that I have done, | have yet to find a single --- Most of our
staphorius strains are actually still susceptible to
b peni cillin.
So these are practices that help to noderate
resi stance. W shoul d understand those use patterns. And, if

we can understand those use patterns that may noderate

resi stance, then as a sponsor we can respond to that in a post-

approval manner to help farnmers nanage resistance in their
her ds.

DR. RIDDEL: Wiile you are up there Jeff, as you are
bringing a product through R&D, is it feasible to be able to

project what the use patterns will be? Is it feasible to




del i neate use patterns which woul d sel ect for decreased
susceptibility and maybe even project mtigation strategies
bef ore approval as a part of your pre-approval study or
docunent? O would that be inappropriate?

MR. WATTS: The sinplest thing, | think there are
sonme very general things that you can do. And Tom | wll ask
you to help me out here. The sinplest thing you can do i s when
you design your drug profile, the first thing you do when you
start looking for a conmpound say to treat BRD, or to treat
SW ne respiratory di sease or whatever, the first thing you are
going to understand is how you are going to use that drug?

Are you going to use it as an injectable? 1Is it
going to be an intra-manmary for mastitis? 1Is it going to be a

P additive. Those sorts of things. And you know that certain

b t ypes of those sort of applications are going to have nore of a

b t endency to give you nore problens with resistance because a

sick animals don't eat well, they don't drink water well versus

an injectabl e.

So, there are sone very general things that you can
do.
DR RIDDEL: What -- of course | have been invol ved
> Wi th DCPR and Anduka who are fighting for extra | abel use. How

is that going to inpact or conplicate sone of these things?

Ri ght now, for fluoroquinolones, you can use it in




beef cattle. You can even use it in the relatively worthless
dairy bull calf, but not the valuable dairy heifer calf that is
in the pen right next to it.

But that is legislative. Unless nore regul ations
conme along, a product could conme to market that wouldn't have
that restriction. How would extra |abel use by the profession
i npact sone of these considerations? Extra |abel but |egal

under DCPR and Anduka.

| guess | was asking you to predict potential use
patterns.
MR. WATTS: It depends upon the use pattern. It
P depends upon the extra | abel use. |If you have a -- let's say
you are trying to treat a pneunonia by an organismthat is not

on the label. Say you have got a diagnosis, it is H parasuis.

And you know this conpound has activity agai nst H parasuis and

b you know that you still want to use the sanme basic treatnent

pattern that you would use for treating any other -- for
treating the | abel bugs for SRD

That to ne is not a high risk situation in terns of
extra label use. If you are going to open that bottle and

| avage animals to treat diarrhea, that to ne is a nuch higher

> risk in the extra | abel venue. So, it depends -- again, it

would go to the use patterns. And how that conpound is being

used.




DR. SHRYOCK: Tom Shryock. | guess, just to follow
up on sonme of those points with the use. You know, it al nost
puts the practitioner in the perspective how should |I choose
what drug to use? Should | base it on efficacy and expected
clinical outcone? O, should | choose this drug on
i nplications based on inplications to public health, which is a
ot further away fromthe i medi at e needs.

And that is a quandary | think that we nmay find
ourselves in, in certain cases. How does that all relate to
pre-approval studies? | guess the questions that we find that

practitioner asking "How do | choose nmy drug?" revol ve back to

P what sort of studies should we or could we do to enabl e that

practitioner to nake a worthy deci sion.

And | wonder if there is an opportunity to perhaps

b use sone of these pre-approval studies that are already being

b done, that we have already nentioned: pharnacokinetics and

sonme of the MC studies, to maybe enbellish the |abel a bit
nore to perhaps consider sone of the things that were discussed
several years ago in the flexible | abeling workshop for

exanpl e.

The big old | abels got a ot of information that

> woul d enabl e practioners, who now have prudent use guidelines

to subscribe to, to try to really make their best clinica

j udgment on as nmuch information as we can give themto try to




satisfy both goals.

That is certainly not addressing pathogen |oad or
resi stance sel ection studies necessarily, but I am]just
wondering if maybe that is one of those out-of-the-box kind of
exceptions that you have got a Powerpoint slide in reserve for.

| don't know. It is just sonething to think about.

MR. BOETTNER: Al exander Boettner from | ntervet

International. | would |like to come back to a question you
asked before we had the break. You said well, what woul d be
t he worst possible scenario for pre-approval study? Let ne

make a rat her provocative statenent to this regard.
| would say not a study design could give us this
scenari o, the worst scenario probably is the process we are

dealing with at the nmonment. And what | amnean by this is that

b for pre-approval studies and all of these issues, for the |ast

b two years no new antibiotics has been |icensed.

Every single conpound in the regulatory process is
nore or |less stuck. Were at the sane tinme, with the use of
exi sting conmpounds we may continue to contribute to resistance
devel opnment and to put things into perspective.

Wuldn't it be inportant to | ook at resistance

P devel opnent of all conpounds being used and not only

concentrating now very, very much on the new conpounds which

are in the licensing process.




DR. RIDDEL: So, you are not asking for CVMto begin
to require post-approval nodeling on this that have been
approved for years, are you?

MR. BOETTNER  Say that again?

DR. RIDDEL: You are not asking for sonebody to
require nonitoring prograns for a product that has been

approved for years, are you?

MR. BOETTNER: Yes. Well, | think we have to sort
of -- if we are | ooking at resistance devel opnent and the
potential inpact on human health, we should not Iimt this to

new approvals. W have to sort of assess these risks with

P exi sting conmpounds as wel | .

And we may be | ooking at the use pattern of existing

conmpounds and | ooki ng at potential devel opnment of existing

b conpounds would be -- | put it -- English is not nmy native
b t ongue, but -- maybe a nore useful exercise than just sort of
now di scussing in | ength how processes how new ani mal drugs

approval s could be regulated while | ooking at -- the studies of
pre-approval studies where there are still a lot of question
mar ks.

And, in the mean tinme none of these drugs do get

P approved and it gives a sign to industry that they probably,

because this process becones very unpredictable, that they

seize with their research prograns or --- prograns to devel op




new drugs for ani mal health.

DR. RIDDEL: So |I guess for my edification. Do not
sonme of the ongoing nonitoring prograns evaluate this
information? And if an antibiotic was approved, becane an
obvi ous contributor to reduce susceptibility in a zoonotic
pat hogen, wouldn't there be a likelihood that CYM or sone ot her
regul atory agency could force sone type of mitigation of that?

Ri ght now, aren't they collecting data on
susceptibility to antibiotics that are currently on the market?

It is not formalized. | mean, it is formalized, but it is not
within any mtigation goal.

MR. BOETTNER: Not that | know of. | know that
there is NARMS, there is nonetary. But whether there are any

mtigations fromthe results provided by NARMS, | don't think

b SO.

DR. RIDDEL: Again, out of nmny ignorance, have there
been -- | know the studi es have not been perfornmed unifornmy,
t here has been a change of protocol through the four years that

NARMS has been in effect, right? So you may be conpari ng
appl es to oranges.

But, there hasn't been any currently | abel ed

P anti m crobial that has been pinpointed as being a hot point or

bei ng a serious problem right or wong?

VB. . That is right.




DR. WALKER: --- we just went back and | ooked at

staph and --- isolates from 1987 to 1999 agai nst four
f I uoroqui nol ones that were commonly used in --- veterinary
medi ci ne.

W found that the MC 50 and M C 90 over that 11-
year period or 12-year period really didn't change at all for
any of the fluoroquinolones. The MC 100 changed, begi nning
about 1986. W started picking up sonme resistant organi sns.

So, for the nost part it is a small sanple of
organi snms, but the bottomline is that for the nost part we are
not seeing a lot of change with that particul ar organi sm

V. . | hesitate to actually whether
shoul d actual ly say anything, because | amjust supposed to be
| i stening.

But, in terns of your conment on the existing

b products versus new approvals, that is always been kind of a

poi nt of confusion with what we put out on the framework
docunent .

We have al ways intended that the overall approach in
terns of the framework once that is finalized, would be

applicable to products that are already on the market. But

P realistically, we would need to prioritize which products we

| ooked at because of limtations and resources.

And so, we would nost |ikely use whatever




categorization systemthat is finally agreed on to help us
focus on the products that are of npbst concern.

So, in terms of whether -- the NARMS data | think is
definitely sonmething that would be very hel pful in identifying
where products nmay pose a public health concern. And I think
we woul d potentially use that in the future, but we have not at
this point in time nade any decisions to take any particul ar
action or work with any conpanies on mitigation, specifically
inrelation to the NARMS data at this point in tine.

So, | think we are going to address that. W are

getting there. But, all of this is not finalized yet. But we

» feel that for the new products we al so need to | ook at the

issue in terms of mcrobial safety and we feel that the pre-
approval studies are an inportant conponent of that.

DR. PETRICK: M name is Dave Petrick and | work

b Wi t h Scheri ng- Pl ough Animal Health. M background isn't in

m crobiology. M job nowis in regulatory affairs.

| just wanted to put some of the comrents and sone
of the thoughts | have had over the |ast couple of days in that
environment. | think, listening to the presentations, it just

strikes nme that every tinme sonmeone draws a straight |ine and

P says here's a good path, there is seven nore divergent paths

that foll ow

Whether it is looking at Ch, yeah. This is what we




need to do pre-approval, it is inportant to have this
information. Then we come up to but what is the context in
which we collect it? Should it be in an in vitro study?
Should it be with a live animal? Should it be fromthe field?
Should it be here? Should it be there?
Then we go well, what is the environment that it
needs to be tested in? Should it be |ike the rumn, the secunf
It just strikes nme that there are a |ot of things that we
don't know and there is a lot of things that we are very unsure
of .

| guess what causes nme to have a great deal of

P concern over just the concept of pre-approval studies, is if we

generate data, we can't |lose sight of the fact that it won't

just be here with us. | think one of the other speakers had

b that remark that they are not concerned if it is within this

b scientific community because we can understand it, we can put

it into context.

Well, that may be true, but CYM doesn't work within
the scientific community and neither do | as a regulatory
person. W have to work within the confines of is the product

safe and effective and if it is, therefore should it be

P approved or not?

And | guess the fear | have is with data being

generated, there is a requirenment that all pertinent data from
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the regul ations are submtted. So that nmeans that CVM then has
to deal with that data in sone way, shape or form And | just
have a fear we are wal ki ng oursel ves down a road where we will
spend nmoney, we will collect information, data will be
submitted, data will be reviewed.

And, at the end of the day we are not going to be
any further along at being able to predict rate and extent of
exi stence or extent of resistance devel opnent for any product,
whether it is new or whether it is old.

Part of the reason this issue has hung on for as

long as it has, fromthe Swan Report forward, is we can't put a

P finger or we can't put our thunb directly on the problem W

can't define it precisely.

And | think we are kidding ourselves if we think we

b can wal k away fromhere with a definitive study design that is

b going to give us those answers. |If we can find a neans of

putting it in a context of baseline information or information
that will start a process, then | think that is wonderful.

And putting nmy nanagenent hat on at the conpany that
| work for, if I could run a study I wouldn't care if it cost

$100, 000. | wouldn't care if it cost a mllion dollars. If it

P woul d give nme the guidance to say that | know ny products going

to be good for 10 years, that is noney in the bank.

But, fromwhat | amgetting unl ess soneone can tel
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me | amwong, | don't think were at that point now | just

worry about trying to either codify or put into guidelines or

put as a requirenent for approval, a study or studies that

generate data that no one is really clear what its meaning is.
| guess that is where | cone froma regul atory

st andpoi nt.

MR. HALLBERG. John Hal | berg from Pharmaci a & Upj ohn

Animal Health. | amgoing to work on a working-del usion here.

| have been sitting here listening to all of the comrents and
| have come up with several, | don't know if you'd call them
revel ati ons, or not.

But | think we could probably say that for a pre-
approval study or any study, one-size will not fit all. There
are too many conpounds, too many different classes, too nany

b di fferent netabolisisns to say that this is the study that wll

b get us these results.

But | woul d propose that in the process of approving
an drug, and | basically cone fromclinical devel opnent and
recently nade the transm ssion to regulatory. So | am new at
regulatory and a little nore experienced there.

But if in the process of the subm ssion of an NADA

P you are using a phased-revi ewed subm ssion scenari o where you

go in and request an IDD first time in. In theory you should be

able to go into the governnment at that point and for your




conmpound give a brief identification of mechani smaction: how
does this think work?

Fromthe | aboratory you should be able to generate
what are potential resistance nechanisns? So if | take a
bacteria and force it with this drug a bunch of tines, what are
the different types of resistance that we coul d generate and

bank those. That is a piece of information for the future.

| should be able fromthe literature, potentially if
this is afamly issue, | should say what is the potential of
cross-resistance? Put that up there. Typically, before | go

to the government with an 180D | need to have sone prelimnary

P i dea of netabolism Wat happens when | put this conpound in a

cup? O put it in a paper or put it in whatever? How active
are the netabolites versus the parent, okay?

Then what | should be able to do fromthat is | need

p to get an 180D approval to go out into the field and do

studies. Now, at that point |I am probably also going to go in
and talk to Steve's group, or G ndy, or Sue, and put a

devel opnental plan forward on how to get this product approved:
ef fi cacy studies, human food safety, target aninal safety.

| am going to subnmit those protocols to get that

P wor k done. Now, as Marc Papich told us, in the design of the

ef fi cacy studies we should use our PK/PD information to

identify a good effective dose and potentially not a m ninuny




effective dose. But sonething that is going to give us good
efficacy in the field when we are treating our disease.

In the process of doing that, that gets us into our
clinical efficacy studies. Fromthose studies we gather a whole
bunch of pathogens typically on pre-treatnent sanpling that we
can use to establish a baseline of what are the MCs for these

pat hogens early in the gane.

Because in theory, these drugs, this is the first
time this drug has been in the field for this indication. |If
you are doing 180D studies. Then, that should be submtted to

the agency as here's sonething el se we put on the shelf.
Then, as part of the approval we shoul d consider
establishing "what is susceptible”. GOkay? W have this

probl emright now, of well is it nmacro-susceptible, is it this

b base susceptible? Wat is susceptible? And a | ot of conpounds

b we don't know t hat.

Then, when you get all this database done and you
submt your NADA as potentially part of the |last discussions
with the agency for approval, is how to you set up the post-
approval surveillance? Wat are we going to nonitor? Were
are we going to nonitor?

| woul d suggest to the group that this nonitoring be
on target pathogens and that we should let the NARMS fol ks

worry about the zoonotics. That our conpound woul d be added to
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t he NARMS observation at that point, on approval.

Then, for the next few years take that as the
dat abase to start that. Resistance is going to happen. Wen
it is going to happen nobody really knows, but until we set up
sonmething to get us in the ball gane with new conpounds, we
won' t know how t hat is going.

That is ny working delusion, and | don't know if
t hat hel ps or not.

CO CHAI RPERSON HESLI N:  Anyone want to respond to
hi s del usi ons?

DR. VAUGHN: That is the best idea | have heard yet.

| am Steven Vaughn with CVWM | just want to throw out a few

ot her ideas just to consider, not that | have any answers.

First of all, I amlooking at it fromthe

b perspective that we are a public health agency. So what is our

b job? Qur job is basically to prevent human pat hogens that have

resi stance factors to inportant therapeutic conpounds in human
nmedi ci ne fromreachi ng humans and causi ng di sease.

From that standpoint, if we work backwards we have
to be able to approve drugs that are safe by sonme standard. W

don't know what that standard is, for sure. Sonme folks are

P usi ng reasonabl e certainty of no harmas a standard that is

pull ed over fromthe pesticide part of the Food, Drug and

Cosnetic Act.




Sonme peopl e are saying we should use a food standard
which is not deleterious or injurious to people. Wat
pr eponder ance or anount of evidence do we need to be able to
say a product is safe?

The other part of that is it is also safe in the
context in the conditions of use. And | think that gives us a
tremendous anount of flexibility to be able to say that we have

a pre- and post-approval strategy or construction under which

we can take certain information pre-approval and utilize it in
a post-approval node to ultimtely acconplish our mssion. And
that is to prevent those pathogens that are resistant to

P i mportant therapeutic conpounds from causi ng di sease in peopl e.

| am concerned a little bit about -- and this is

where Steve Vaughn's personal opinion, | will take off ny CVM

b hat -- | ama little concerned about the framework docunent in

b that regard. | amnot so sure that the framework docunment is a
pre- approval docunent.

| think really the | ogic behind the franmework

docunent is that the categories are really categories of

priorities for mtigation. And whether that occurs in a pre-
approval or post-approval node, | amnot sure at this point in
P time, nyself.

| would think if we saw an increase in resistance

occurring, or a loss of susceptibility that our priority for
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mtigation would be based on the categories. | amnot so sure
that we can nmake a bl anket statenent in a pre-approval node
that if it is a Category | drug it should never be put on the
mar ket .

| amstill inclined to think that regardl ess of
whether it is a therapeutic drug or a therapeutic antim crobial
or a production antimcrobial, it mght be valid to approve
t hose products. | amconcerned fromthe standpoint that when
we do sonething, everything we do has the ripple effect.

What is going to happen when we renpve production

uses? One of the proposed nechani snms by which production drugs

> work is they | ower disease incidence in cattle. | think we

need to keep that in mnd. W know we have dealt with that in

t he resi due arena, where we have had a big effort to push a

b particular drug from bei ng used because of a residue concern.

And then the next drug of choice that becanme popul ar
was worse than the drug that we had in the first place. W
need to think about what we are doing and the inpact of what we
are doi ng when we | ook at maki ng categorical statenents.

So that is one point to consider. Another thing

that I amthinking about is that we need to be able to identify

P when a product that we have approved actually is the cause of

the | oss of susceptibility. And | amnot quite sure how to do

it.
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| was trying to think of a good word to say and | am
not a mcrobiologist. Mybe Tomcan get up to the mc here, or
Jeff, and tell nme, but if there is sonme way to be able to
fingerprint for a trace back post-approval systemto be able to
identify that a product was inplicated or not inplicated.

| am concerned we are dealing with resistance that
is a global issue. W heard several speakers speak to that.
don't knowin a feed lot situation if | get isolates froma

feed | ot, what the source of that particular resistance m ght

be if | started to see it in feed | ot sanples.
We have four mllion feed lot cattle comng from
P Mexi co every year into U S. feed lots. | don't know what prior
treat ment exposure they had in Mexican ecosystens and what
probl ens that may have caused and been introduced into a U. S.
b feed lot. | have no way of knowi ng that unless |I have sone
b trace back capability.
So, that is one of the things we may want to think
about in terns of pre-approval. Can we devel op information
that allows us to either say it was caused by a particul ar

product or not caused by a particular product? Sonme of that

may be defensive research on the part of the pharnaceutica

P conpani es.

We al so, nost inportantly, need to know how to

mtigate. If we do see the devel opnent of resistance, what are
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the tools we have available to mtigate? | am concerned about
what we can do with the on-1abel indications and | am concerned
about what we can do with the off-label indications. The
regul atory tools that we have avail able are sonmewhat |inted.
We can nodify labels. W can take enforcenent
actions against certain extra | abel uses, prohibit extra |abel
uses or withdraw products. But, there is a very finite arena
of things that we can do.
| think, about situations that Jeff tal ked about, we
have done a real good job of educating dairy farmers about

staph mastitis. But, as soon as they wal k out the exit door of

P the parlor they wal k through an oxytetracycline footpath. And

| wonder if we are doing the right kind of things in those
ki nds of situations?

| do think we need to have sone pre-approval

b screening to have sonme kind of baseline information, but I

don't think we need to tweak it down where we have to say this

is the nunber. This is the dose, the opti num dose at which we
cause the m ni mal anount of resistance. | don't think that is
a real nunber.

| can certainly speak to effectiveness trials and we

P | ook at dose titration. That is why we abandoned dose

titration, we don't think that it has the inferential value to

a population to be able to say that is the opti num dose for al




clinical situations for a particular indication.

That is why we are nore inclined to think of dose
ranges where we nodify dose intervals and duration, and routes
of adm nistration for varying clinical situations.

So, | think if we talk about trying to optimze this
| think we need to talk about in ternms of ranges rather than

trying to pinpoint single fix doses. That is it.

DR. RIDDEL: Any comments from other people in
i ndustry on the working del usion?
(No response.)
DR. RIDDEL: GCkay. Wll, 1 think those were all
P really good ideas. | think they may begin to form sonme grounds
for our response tonorrow. |If there are no other comments, |et
me force you to get back to helping me out just a little bit.

| had a nole slip around through a couple of other

b roons to see what coments were going in those directions. And

there were simlar negative conments relative to pathogen | oad.
And while | think I amgoing to hold you to not throw ng
everyt hing out saying we don't need these things, we are going

to have to do sonet hi ng.

But | think, and again this is ny area of |ack of
P expertise, | need sonebody to help ne to cone up with sone
wel | -founded conments on if pathogen | oad studies are

irrelevant, especially for sone of our use patterns then.




O, if sonme of the studies that have been descri bed
in sone of these nodels, such as know ng the netabolism and
knowi ng sonme activity that netabolites, if those that have
i nformational inpact that could at | east secondarily address
pat hogen | oads. | need sone information along those |ines.

| have not heard anything except negatives about
pat hogen | oad studies. And while | think we are going to have
to approach CVM froma rum nants standpoint with sonme type of
pre-approval format, | think naybe there is segnented parts
that we can say this really isn't relevant to what we are
deal i ng with.

But, | need sonme hel p on understandi ng pat hogen
| oads because that is one area where | have no basis in at all.

DR. SHRYOCK: That is consensus. Look at Tom and

b you want himto talk and be the strawman.

Wth pathogen | oad, | guess sone of the positive
aspects? | can lay out a few of those. And a few of the
limtations, the list mght be alittle bit |onger.

| think probably you could really excerpt a |ot of
t hese questions or conmments fromthe talk that Kathy gave, the

talk that Paula gave. There is a |ot of considerations.
And if you were to ask me to design a study that |
had a | ot of confidence in that | could take to nmy nanagenent

and say: If we did this, we would have this thing aced. W




| woul d have a bona fide predictabl e study.

P G ven all of these variables in here with regard to
B animal s, the dosing, the duration, is it challenge? is it

#l seeder? type of situations. When in the process would you want
b to sanpl e for your zoonotic pathogens? Wich pathogens do you
b want to sanpl e?

t Al'l of these kinds of things are posed as questions
B and you can design these studies and do them and get
Binformation, but it is only as relevant as that one study under
) the conditions of use in that particular experinment. There is
L no guaranty that you will have data generated that is

1P predictive in a total, national type of situation

1B There is no neasure of validity relative to perhaps
1# ot her drugs, at |east the 55815 studies you are only testing a
b medi cat ed, non-nedi cated, and environnental -type control. The
b extrapol ation fromall of this based on sone arbitrary neasures
 for pass/fail, how does that really relate to human health? |
18 have sonme difficulties trying to get to that endpoint.

19 | guess | really spent a lot nore tinme on the

D limtations than on the positive aspects. Those positive

| aspects would be that you actually do have an ani mal nodel of
2P sone sort. So you have this black box of gut ecology factors
2B in place. It is not just an in vitro setting where you have

24 optimal growth conditions for a bug or two.




The studies can be controlled, very much so. You
can pen your aninmals individually, control their environnent,
di et, dose, everything. It is easy to control those.

There is is sonme precedence for doing some of these
ki nds of studies. W could design based on what has been done
in the past. So there m ght be sone history that one could
follow, is a positive aspect of at |east a pathogen | oad study.

| think I will just stop at that point and see if
there is anybody el se that would like to chip in, but those are

a few thoughts that | have off the top of my head.

MR. LADELY: Scott Ladely, USDA-ARS. | don't think
» they are relevant, | amsorry. |If you are | ooking at
salnonella, it depends on what serotype you isolate that has

nore to do with resistance pattern than anything el se.

If you tried to save sone noney, bought a bunch of

b Hol stein calves, you are really screwed because the preval ence

of salnmonella' s going to be higher. 1t doesn't have nuch to do
with what you are treating the cows wth.

Resi stance patterns for salnonella it just seens
| i ke sone serotypes are nore prone to resistance than others.

DR. PETRICK: Dave Petrick again and I wll just

P hitchhike right on that to go back to nmy comment that | think

rel evance is incredibly inportant in a regulatory environment.

And we want to make scientific-based decisions, but if we are




going to make a regul atory deci sion based on science, the
sci ence has to have a good foundation as well.

Because, if we don't have a good foundation in the
science, the regulation can't be sound, and | don't think that
is where we want to go either.

So I think one of the really inportant things is to
make sure what ever studies we are doing, they are al ways
rel evant to the question at hand.

DR. RHODES: Linda Rhodes from Merial. | think the
slide that really put this in perspective for me was Paul a's

slide where she showed all the different types of sal nonella

P sanpl ed in the sane popul ati on over time and how i ncredibly

vari abl e those isolates were, depending on the age of the
ani mal s.

| nmean this is very inpressive data. | think what

b it shows is that you can imagi ne a | arge nunber of vari ables

that are going to effect your pathogen |oad isolate data that
have no relationship to the treatnent of the drug.

And so when you have so nuch variability in the
endpoi nt that you are measuring, you know it nay be a good

thing because it will just mask any drug effect you have and

P then you can say well there was no effect and everybody will be

happy and you di d sonet hi ng.

But, it goes back to that whol e point of rel evance.




VWhat are we really asking? | think because the nechanisns are
so uncl ear, what causes this variability in shedding over tine
in the sane aninmal and in aninmals that are growi ng? How does
the way you coll ect the sanple inpact your data?

| think until we can show sone test systemin an
acadenmi c setting or in a government | ab-sponsored setting,
where we can do the sane experinment with the sanme drug over and
over again in different populations of animals in different
| aboratories and get the sane endpoints. | don't think anybody
is going to have a | ot of confidence in whatever data we
gener at e.

It is kind of like doing the confirmatory nethod,
you know you have to take it around to several different |abs

and they all have to be able to performthat nethod

b reproduci bly and get the sane data fromthe sane types of

b ti ssues before the governnment has confidence that we have got a

good confirmatory nethod.

In a way, | would like to see those kinds of data.
| would |ike to see the sane drug in the sanme popul ati on of
animals perforned at six different academ c | abs or governnent

| abs, showing a simlar effect on pathogen |load and then nmaybe

P we' d have sone confidence that these data, these studies that

we are planning to do woul d nean anyt hi ng.

| think that is what is lacking, is an ability of




consistently and reproduci bly being able to show a simlar
effect in any kind of defined test system

And t hen beyond that, if you were able to cone up
with that, which I think would be very difficult to do, then it
conmes back to Dave's question of what is the rel evance of those
data? 1Is it really predictive of what is going to happen in
t he sl aughter house and how nmuch contam nation are we going to

get on a carcass that is then going to have a human heal th

i mplication?
But | don't even see the begi nning of
reproducibility of data here. | nean maybe peopl e who are much
P nmore experienced than | amin this area can comrent on can you

reproduce these types of data in a consistent way across | abs

and have any confidence in the predictive result of these types

b of experinments?

DR RIDDEL: | wll take that to be a no.

MR. MJUSER: Rai ner Muser, representing nyself.
Maybe it hel ps to add sone other argunent to what you are
asking for. Dr. Angulo brought up the idea of that there is a
limted nunber, he didn't say limted nunber of resources, but

he did say we m ght be able to use our resources better in

P anot her area that pathogen | oad because it doesn't really mean

t hat nuch.

And what it means to me is that when we put an




antibiotic on the market, the resistance situations are an
exception to the rule. It is a small nunber of things that are
happeni ng. The pat hogen | oad are a subsector of that again.

So we are beginning to chase the infinitesimal wth doing that
type of study.

The question is really then how neaningful it is,
particularly considering that a true role of pathogens in food
derived fromaninmals could probably be controlled better by
ot her nmeans than trying to figure out how an antibiotic down
the road m ght cause it.

It mght be better by hygiene in the slaughter plant

P or whatever, you nane it. There are good neasures to take care

of pat hogens in food derived from ani mal s.

CO CHAI RPERSON HESLIN:  Well, before everybody runs

b out. We still have a blank nunber three up here that needs to

b be filled in.

DR. RIDDEL: To look at a couple of specific
guestions that Dr. Quinn has asked us to look at, | think sone
of these we have covered.

The pat hogens whi ch should be the focus of pre-

approval studies. Consensus to ne seens to say that target

P pat hogens, known zoonotic pat hogens, and now we have the

concept of the sentinel organism Are those all things that we

could or should agree to? Things that we should present com ng
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fromrum nants?
DR, EVWERT: Kathy Ewert, Bayer Animal Health.
just want to -- | wasn't in the roomfor that discussion, but

just want to clarify what |, in industry, understand the

framewor k docunent to address and that is public health or food

safety issues.

Target pat hogens, those pathogens being the
organi sns targeted for the drugs we are using, for exanple
nuflura, bactril, or mcatil. W target pasteurella and

hemophi | us and those sorts of bugs.

Those target pathogens really have no inplication at
P all in food safety. And those are the responsibility of the
sponsor of the industry to nonitor and nost conpani es do

nmonitor that in sone way or another.

So | would see what the rest of the group thinks.

b woul d not suggest that as a pathogen to be nonitored in pre-

approval studies. That is done as part of our efficacy work.
| f our drug is inefficacious against a target pathogen then we
don't have a product and there is no reason to nove ahead.

As far as sentinel organisns go, | nentioned

yesterday in ny presentation that | can find nothing rel evant

P in the literature to indicate that nonitoring the sentinel

organi sns gives us any kind of indication of what is going on

in the food-borne pathogens.
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So | think that discussion took place earlier, but |
just wanted to go on record as saying that.

DR. RIDDEL: Gkay. And you understand, | think
Dr. Wl ker presented the thought that you would culture all of
the enteric organisns out of an animal, a group of aninmals, and
check themall for susceptibility changes.

The one which shows the greatest change woul d becone
the sentinel organismand use that as a predictor of a worst
case scenario, nore or less. Am| paraphrasing what Dr. Wl ker
said correctly?

DR. EVEERT: But how woul d that then correlate to the

P true food-borne pathogen with changes in susceptibility in the

f ood- bor ne pat hogen? Unless we know that that particul ar

organi sm has the capability of transferring a resistance

b conponent to the food-borne pathogen.

| mean we can do that now. W can do that now, but
| just question what the relevance is of that to | ooking at
issues with food safety.

MR. BI ENHOFF: Steve Bienhoff with Intervet and |

would i ke to reiterate sone points about this sentinel

or gani sm

| think that it opens up nore questions than what
you are going to get on answers in that. |[|f you are |ooking at
sentinel organisns and you can increase in a resistance, what




| does this nean as far as your pathogens are concerned? Wat

P point do you intervene on your drug?

B Wien you go to an agency you are proposing an

# organi smas a sentinel organism which one do you pick? You

b | ook at a nunber of them and there is going to be various ones
b that will show resistance. And you take the one with the nost
 resistance, the one that is nmaybe further down the |ine, maybe
B nore predictive.

b But which one do you pick? So you have those

) questions to answer and then once the drug is on the market

L then you have to cone back, you get this resistance showi ng up
1P out in the field. Again, what does that nean for your zoonotic
18 pat hogens?

14 Is it really that predictive of what is happening?

b And at what point do you intervene? So you get all of these

b questions there that you haven't answered. What do you do now?
f So you are collecting data, and data is nice, but a lot of tine
18 data produces nore questions than answers.

19 | think what we are trying to get to is the point

) where we are com ng up with sone answers on how to approach it,
| but going in that direction opens up a whol e other area.

2p MR SCHM D: Peter Schmid, Intervet. In my opinion
2B during the early drug devel opnent we get a | ot of information

2 on the susceptibility of different bacteria against the new
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conmpound.

Not only the target bacteria but also gut flora.
And if you take the nopst susceptible population fromthe gut,
for exanple E. coli and look into the MC distribution, we can
do together with our first pharmacoki netic studies, we can test
the influence of the intended use of the conpound on the MC
di stribution of the gut flora.

| think this is a nore sensible and nore sensitive
measur enent of the possible influence of the intended use of
t he product on resistance devel opnment or resistance sel ection.

MR. LADELY: Scott Ladely, USDA, again. For

P sentinel organisns, it is a tough deal. | don't know what the

best ones to pick wll be.

But, what they' Il probably do, this is my hunch, in

b the future is they' Il be | ooking at stuff |ike the NARVS data

b and CDC s data, hunman and animal isolates. And as resistance

| evel s cone up they are going to take sone action

I f they are | ooking at sal nonella, canpyl obacter,
t hose organi snms, maybe that should be our sentinel organisns.
| don't know.

That is why we need to follow resistance. Because

P at some point in tine they are going to say, and from | ooki ng

at that data, government data, the human and the anim

i solates, they are going to say this is getting out of hand and
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they are going to want to pull sonme drugs from some uses.

So maybe we should just go with the particul ar
species that they are nonitoring, the governnment's nonitoring.

DR, EVERT: Kathy Ewert from Bayer Animal Health.
That just brings up an interesting question here. W m ght
have different definitions of what sentinel here.

What you are tal king about that they are nonitoring
for NARMS is already a sal nonella and canmpyl obacter, those are
potenti al food-borne pathogens. Potential being the key word.

However, what the agency is talked to us as a

conpany about, a sentinel organisnms that are not particularly

P pat hogens, for exanple E. coli. The whole popul ation of E.
coli.
MR. LADELY: Right. But how good does that tell you
b about the food-borne pathogens --

DR. EVERT: Well, exactly. That is the question
that we are asking. But | mean there are thousands and
t housands of strains of E. coli.

MR. LADELY: We will be checking E. coli. W wll
be | ooking at the generic ones. That should give us a better

idea with sal nonell a because | ooki ng at sal nonel | a dependi ng on

P the serotype resistance is just all over the --

DR. EVERT: W have got quite a bit of information

generated wi th our post-approval nonitoring programand wth




pre-approval studies that we did. Looking at E. coli as a
sentinel organismconpared with sal nonella as a food-borne
pat hogens, and found that there is no correlation.

MR LADELY: Right.

DR EWERT: There is no correlation. And based on
studies that we did, we had salnonella with higher MCs and E
coli that we got out of the sane sanple with very |l ow M Cs.
Conversely, we saw E. coli with high MCs and salnonella with
very | ow M Cs.

So we found no correlation in baseline work that we

did. This is in cattle. And with our post-approval

P monitoring, while we saw a transient rise in a few E. col

i sol ates, we never saw a single isolate elevate with its MC

for sal nonella, never.

So that makes me wonder what rel evance do those E

b coli isolates have to the overall food-borne illness picture.
DR. RIDDEL: For ny information, being concerned
about antim crobial susceptibility and sone of the invasive

sal nonel | a and canpyl obacters having very inportant therapeutic
tools in human nedicine, can the sane be said for E. coli? For

exanpl e 0157? Antibiotics are they a nmainstay of treatnment for

P that di sease in people? |If not, then they probably should be

specifically excluded because of |ack of relevance to the

i ssue, right?




DR EWERT: That is correct. And that is what we
did, at least in our post-approval nonitoring. W specifically
said that we would not | ook for anaerotoxigenic E. coli of any
sort. They would just be the generic coliforns.

But, there are other people that can speak to this
better than | can. But it is my opinion that 015787 is not an
organi smfor which antimcrobial therapy is indicated in
humans. That is correct?

DR. SHRYOCK: (Nods yes.)

DR. EVERT: Ckay.

DR RIDDEL: Thanks.

DR. WALKER: Bob Wl ker, C/™M Wen | was tal king
about the sentinel organism say we have a new drug,

m racl enycin. W don't know where mraclenycin is going to

b fall in this schene and so one of the things that we want to do
b is to do sonme prelimnary tests.
So we are concerned about the potential of selecting
for resistant organi sns that may be human pat hogens or coul d

transfer resistant genes to hunman pat hogens.
And so we take this drug and we take a nunber of

enteric organisnms fromthe target animals' feces of the animal

P species that we are going to go for approval with, and we test

this mraclenycin against all of these different bacterial

species to get a baseline MC and then we | ook at what happens
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wi th repeated exposures at various concentrations.

Now we know with staphorius, it has been shown in
the literature that if staphorius is exposed to ciprofloxin in
concentrations at two tinmes the MC, resistance occurs every
107. If it occurs at four times the MC, it occurs every
10°.  And both of those are relatively common.

If it is 10 times the MC, resistance doesn't occur.

So we woul d expose these different intestinal organisns from
this target animl species to varying concentrations of this
test drug or new drug, over a period of tinme. And we are not

going to see a change of MCs in all of these organisns. It is

P just not going to happen.

St rep- pi ogenese has been exposed to penicillin for

50 years and the M C hasn't changed. It is still the sane.

b tal ked to you about what we saw with the staph-internedius. It

b has been exposed to anaerofloxin for 12 years and we are really

not seeing a change in the MC 50s, MC 90s.

But, one of those organisnms may, as the proteus did,
show an increase in MCs. Look at that organism see why this
occurred. 1|Is there a resistant gene associated with it?

ldentify that. Ildentify the factors that contributed to this

P increase in MC and then | ook at that as your potenti al

sentinel organism

Because any tinme that organismor that species of




organismis exposed to this drug, under clinical conditions, it
may have a decrease in susceptibility. And that is what you
want to ook for. Not waiting for it to get resistant or to
beconme resistant, but to look for a change in susceptibility.

Like I indicated before, if you started out at a .06
and it junps up to .25 or .5, it may still be susceptible but
it has changed. And then you can becone, start |ooking at
mtigating factors or factors that could have contributed to
this.

In the nmean tinme, because this was the nost

sensitive organismin terns of this potential change of all the

P ones you tested, you can kind of rest assured that while it has

gone from .06 to .25, the pathogen in this environnment probably

is still back at .06 or .12 or whatever it started out because

b it is not as sensitive to change.

DR. RIDDEL: Dr. Walker, let ne ask a question
before you | eave. That is understandable and that is a good
educational concept for nme. But, the information you described
as far as sentinel organisns, should it be information which is
the property of the conpany upon which they woul d base

deci sions for further devel opnent for going through the

P process?

O, should it be information that if it goes to CVM

then it is going to becone a part of the regul ations and
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requirenents. And if it is not relevant to the point at hand,

P which is human food safety, then should that even be offered up

as a potential coment in this process?

Things need to be safe and they need to be
appropriate, but you don't want to throw out things that are
not as relevant as they could be that nay nake the process nore
difficult.

DR WALKER: And | think that is a very good
guestion, a very good point. | think that we are in a field or
a time of discovery right now and I would like to think that
this is sonething that can be worked out with CVM

That this organism say it is a proteus, is not a
human pat hogen. Say we are tal king about a fl uoroqui nol one

resistance. This new mraclenycin is a fluoroquinolone and we

b know t hat fl uoroqui nolone is not plasma transferrable. At

b | east at this stage of the gane.

So, the chances of transferring resistance to a
human pat hogen are slimand none. So, what we woul d propose
then, if I were in the drug conpanies' shoes, what | would
propose to CVMis that we are looking at this as a senti nel

organi sm recognizing that it is not a human pat hogen, but al so

P recogni zing that it is nost likely of all of the enteric

organisns fromthis animal species to change in susceptibility

profile.




And having CVMthen recogni ze that nmaybe that is a

good sentinel organismto use. | don't know where it goes from
there. | amtoo new on the scene to make any further judgnents
t hen t hat.

DR RIDDEL: Well, fromwhat | understand what
Dr. Ewert was saying, susceptibility for this "sentine
organi sm could clinb sky high and the pathogens with which we
have to concern ourselves with being totally not |inked to
t hat .
So, yeah, we know we have a pat hogen that can

devel op resistance very readily, but where does that factor in

P t o deci sions by the conpany, decisions by the agency, or the

overal | approval process?

DR. WALKER: Yeah, | think that is another very good
b point and we may have to ook at that. |If this is a sentinel
b organism but it is totally unrealistic, and we go back to

staphorius. W know with staphorius it is a problemwth

penicillin. Strep-piogenes is not a problemw th penicillin.
So if staphorius were the sentinel organismfor

penicillin resistance, it was a poor indicator of strep-

pi ogenes and maybe that is a very good point.

But | think this is an indicator organismthat we
could at | east watch and nonitor and if it has no rel evance

down the road then within the discovery period or the




devel opnent period, maybe that data will cone out that we are
not seeing any change in the susceptibilities of sal nonell a.

I f we go back and | ook at the sal nonella that they
are getting in the NARMS study. Wat is the MC 50 or the MC
90 in the salnonella that they collected last year? D d it
change any fromthe year before? O how close is it to say for
ci profl oxusin? How close is it to the susceptible breakpoint?

We don't have the answers to those. But we do for
the proteus and we know that it is nmoved. And so that is all
amsaying that it nmay just be an organismthat we can | ook at

mechani snms of resistance, we can | ook at changes in

P susceptibility due to exposure to the drug.

It is an organismthat nost animals would carry if

this were the sentinel organismso it would be readily

b detectable in the fecal sanples fromnost ani nal species, or at

b | east the target ani mal species.

So, do you see what | amsaying? It is just an
i ndi cator organi sm

DR. RIDDEL: Yes. And then | think |I guess the | ast
guestion, and | can't renenber who nmade the comment, but

everybody al ways uses the phrase perception is reality. And

P what if 60 mnutes gets a hold of this information about this

sentinel organismthat is going through the roof.

To me, having been involved in sonme |awsuits, the




scariest phrase | ever hear is "I will be judged by a jury of
my peers."” There are people out there | don't want judging ne
because they are not smart enough to integrate the facts. And
this is a very conplex situation

And that is sonmething. | know you can't be scared
of the press, but that is inportant --

DR. WALKER: But the other part of this was, is once
you have identified this you have a nonitoring systemthat
all ows you to detect m nor changes in MCs. And this is a very
stat system

| f your dilution scheme is appropriate and you can

P detect these m nor changes in MCs, you can determ ne when you

are losing it with this organismlong before -- unless it is
I i ke an am nogl ycoside which is a day and night thing |ike Dave
b Whi te tal ked about.

But you could get an indication that you need to
initiate mtigating factors because this organismis changing
inits susceptibilities and if you continue down this path it
may becone resistant.

But then you go back to the press and you say well,

this is a non-pathogen and is incapable, again for the

P f | uoroqui nol ones, incapable of transferring resistant genes to

human, so it is not really of concern.

Granted, there is always going to be sonme people
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that are concerned, but frommy perspective |I think we would
get a lot further in pre-approval studies |ooking at that type
of situation than the trenendous variabilities there are in E
coli or other organisns that may col onize in the intestinal
tract.

Just like it was brought up today, do we do E. col
and if so which one? And what is the MC? O do we | ook at
anaerobes? You know, that is just a plethora of organi sns and
| am not sure that any drug conpany could ever afford to get
i nvol ved in.

DR. RIDDEL: | appreciate the cooments and | don't

P want to live ny life scared of the press, all | renenber is in

1989 the Wall Street Journal had headlines about finding 64

percent of sanples of mlIk on the grocery store shel ves having

b | evel s of sul fanethazine in themas defined by the CharmI|
b t est.
Now, that was a headline, one-inch letters. If it
ever showed up in the classified that those parts were three to

ten parts per billion, when at that tinme CVM consi dered 50

parts per billion a | evel of safety. And so, the perception
and the ill-effect on our industry's consuner was there, the
P reparations were never nmade known.

DR. WALKER: That is why you use them as an

i ndi cator organi snms and you | ook at changes in the degrees of




susceptibility, you don't |ook at resistance, |ong before
resi stance occurs.

DR. SHRYOCK: | guess | will have to disagree with
you on this one, Bob. To choose a bug |ike a proteus or
sonething to nme is adding nore conplexity than we have al ready
got which is considerable.

To me the rel evant public health organi snms, we have

al ready di scussed sal nonel |l a, canpyl obacter, enterococci. E
coli is of questionable value to ne. If we were going to
invest a ot of resources in other organisns, that requires a
whol e other m ndset in order to do that.

And then try to make that relevant to perhaps a
zoonotic pathogen which is there is already sonme question as to
what that is relevant to

So, we are only getting oursel ves deeper and deeper

b into a quagmre by going off on sentinel organisns that are,

frommy perspective, not very valuable to look at. W can do
t hese decrease susceptibility shifts with salnonella, with
canpyl obacter for certain drugs.

O hers, as David White indicated, once you get a

resi stance gene or plasmd in there, you go fromzero to 60

P right amay. It is an all or none type phenonenon. You don't

get this MC shift. That is only with certain classes of

antin crobics.




So, fromnmny perspective | would just rather go with
sonet hing that we have already got a handle on. There is sone
data in the literature and see where we can go with that.

DR. PETRI CK: Just very quickly. To go on wth what
Dr. Wl ker was saying, if indeed you can detect subtle shifts
in nonitoring post-approval by doing your dilutions correctly.

Then | woul d propose to the group that don't worry about it
pre-approval, that the tine to do it is post-approval when you
can nonitor sonething carefully.

When you' Il increase your field to test fromand you

can, it sounds to me fromwhat Dr. Wl ker was sayi ng, you would

P be able to catch it at an early enough stage if you have enough

power built-in and enough resources built-in to the post-

approval studies.

So, | think that is something to keep in mnd as
b wel | .
DR. SINGER Randy Singer. | guess at the risk of
shooting my just budding research programright here and now,

the idea of cultivating a sentinel organismfor nonitoring may
be noot because there are techniques that people are working

on, for instance for genes that can be transferred.

O if you can identify very specific prinmer sets you
can do direct PCR directly into -- take your fecal sanple and
you are | ooking for genes in that fecal sanple and you are not
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worried about cultivation any nore. You are just |ooking for
whet her or not that gene exists.

You don't care about what bug its in any nore, you
just want to know whether or not a resistance nechanismis
present. So you begin to be able to nonitor many nore ani mals
over many nore tinme periods over nuch broader spatial scales
wi t hout the worry of picking your target bug.

Now of course you get back to well, what is the
risk? But if you are thinking away from fl uoroqui nol ones and
are just worried about gene transfer, it again, and what | hope

to be doing is looking at it as an indicator of risk. So, the

P i dea of picking a single bug as an indicator nay be hopefully

moot in the future.

DR. RIDDEL: Randy, would use of that information,

b i f that testing methodol ogy becones avail abl e where you coul d

b | ook at a fecal sanple fromthe target animal species and say

wi th confidence, yes or no, there are or are not genes wth
resi stance in here anywhere, would that be sonething that you

t hi nk shoul d be inpl enented by the pharnmaceuticals as the
devel op the product? O would that be sonething that should be

ina-- and therefore be in their pre-approval strategy? O

P should it be in the regulatory process?

| guess, | am assum ng, again operating froma high

| evel of ignorance, that when we tal k about these pre-approval




studies we are tal king about something that is going to becone
a regul atory docunent that you are going to have to deal with
right?

DR. SINGER Right. The only way you can do an
assay like this is if you know precisely the sequence of the
gene you are targeting and that it is a specific prinmer set.
So it is not cross-reacting with other resistance nechani sns,
geneti c nmechani sns.

| don't see its place in pre-approval studies
because you won't yet know which genes are possibly conferring

resistance. Unless you are using closely related antibiotic

P geneti ¢ nechani snms as indicators of what you m ght expect, once

this product is used.

This | see as nore of a post-approval nonitoring
b system | nmean, and it is not going to be -- well, | can't
b f oresee where nol ecul ar techniques are going to head, but it is

not going to be sonething that is so easily inplenented.
Because again, you are going to have to be very certain that
what you are probing is again very specific for the, you know,
this specific gene for a specific antibiotic.

Because you won't have the organismto then go back

P |ater and | ook for an MC. Al you have got is DNA and you

don't know from which organismit cane. So, it is nore post-

approval unless you want to use related antibiotics pre-
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approval as a screening.

CO CHAI RPERSON HESLI N:  Just a quick time check
According to the clock on the podiumhere it is 5:25.
According to that it is 5:12. Either way we are down to our

| ast five or ten mnutes or so.

MR. SCHM D: Peter Schmd, Intervet. | think the
gene assay is not very sensible and not very neaningful. The
presence of a gene itself doesn't tell you anything. It is a

guestion of expression of the genes and what happens to the
genes under the selective pressure of an antibiotic?

MR. LADELY: Could you repeat? | didn't catch the

P first tinme of that question.

DR. RIDDEL: Wuld you repeat that please?

MR SCHMD: | think the presence of a gene itself
b doesn't tell you anything. It is a question of the expression
b of the gene. And the second question is what happens to the

gene under the presence of an antibiotic which puts selective
pressure on it?

DR. RHODES: | actually think what you are proposing
is really probably going to be the way of the future. | agree

that just having the DNA doesn't nean that the protein is

P expressed, it doesn't nean it is doing anything in the cell.

But, there are now sone really el oquent studies that

are being done to | ook at the cassettes of vanconycin
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resi stance for exanple. And to really very carefully
characterize the genetic drift involved.

| think if you go for DNA versus M Cs, what you have
done is you have made an end run around that whole |ist of
guestions that Paula put up about how big your sanple is and
what your culture conditions are and how often you sanpl e and
fromwhat tissue you sanpl e?

You really are getting right to the heart of the
guestion, is the pressure, the selective pressure of your
treatment in a larger population creating a |arger nunber of
resi stant organisns at the DNA | evel ?

And really that is the basic question. Because the
fear is that the DNA is then going to transfer into a zoonotic

pat hogen at a higher rate which is then going to lead to a

b hi gher incidence of disease.

But, I think we are probably about 10 years away
frombeing able to really have the resistance genes fully
characterized. Their variation, in an epidem ol ogical sense in
the popul ation fully characterized, and the PCR nethodol ogy
reproduci bly available to be used in a field situation.

So, | think it is really going to be a good

P direction to go in for the future, but it is probably at |east

a decade away from being sone type of test off of which we

coul d regul ate.




I DR. RIDDEL: Well, | think we have cone to a -- if
Pthere is a good place to split and rmaybe allow ne to get
Bintroduction role a little bit better and have a strategy with
# my professional facilitator over here.

b | would Iike to ask you all to conme back tonorrow

b morni ng and maybe we will have a set of comrents that may at

' | east be the framework for what we will tal k about in our

oS

wor kshop revi ew that you can suppl enent or del ete.

b Sonmething a little bit nore that we can work from
10 And it may not be just a set of answers to the questions. But
11 these are comments we would like to make froma rum nant

1P perspective as far as pre-approval studies.

1B Ckay? | appreciate it.

14 (Breakout Di scussion Concluded at 5:20 p.m to

1% Reconvene at 8:30 a.m on Thursday, February 24, 2000)







